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SECTION 1 GENERAL MANUFACTURER, IMPORTER, AND PROCESSOR INFORMATION

PART A GENERAL REPORTING INFORMATION

1.01 This Comprehensive Assessment Information Rule (CAIR) Reporting Form has been

completed in response to the Federal Register Notice of..... (1151 [515] [:;1:;]
mo. é%y year

[ ] a. If a Chemical Abstracts Service Number (CAS No.) is provided in the Federal

Register, list the CAS No. ....cvviniviienncnnns [g_]_z]_g]_g[_z[l_]—[}{]:Z]—IZE]

b. If a chemical substance CAS No. is not provided in the Federal Register, list
either (i) the chemical name, (ii) the mixture name, or {(iii1) the trade name of
the chemical substance as provided in the Federal Register.

(i) Chemical name as listed in the rule ...... NA

(ii) Name of mixture as listed in the rule ...

(1ii) Trade name as listed in the rule .........

¢. If a c¢hemical category is provided in the Federal Register, report the name of
the category as listed in the rule, the chemical substance CAS No. you are
reporting on vhich falls under the listed category, and the chemical name of the
substance you are reporting on which falls under the listed category.

Name of category as listed in the rule ......... NA
CAS No. of chemical substance ........eeveeeees G D S S B O I Y O
Name of chemical substance ...........couueeenen

1.02 identify your reporting status under CAIR by circling the appropriate response(s).

ggl MANUEACEULEEL « e e s oo e e s vnnoeesnnennneessnsesssssesssssennanessssnsesssassneesnssnns 1

[::]' IMPOT LOL v vevsenuososoonsrnsnasnnoosssnsossnasesassssnssssessscssosassnsnssanconse 2
PPOCESSOT v ovvesesvrnnnnsnnnns t e eeenensenenanatteeteattranas ettt atentesraaaenes (:)
X/P manufacturer reporting for customer who is a processor ...........ecoceveenann 4
X/P procéssor reporting for customer who is a processor .........cc.ieiiiiieienenen 5

"[::] Mark (X) this box if you attach a continuation sheet.
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1.03 Does the substance you are reporting on have an "x/p" designation associated with it
in the above-listed Federal Register Notice?
CBI
R (- Ceeaeeeeann tetereeseneessosseseessess [x ] Go to question 1.04
(1 —
No ......... ceeees Creeiesaene Cereeeeanaeas ceeereann «evveee [__]1 Go to question 1.05
1.04 a. Do you manufacture, import, or process the listed substance and distribute it
under a trade name(s) different than that listed in the Federal Register Notice?
Circle the appropriate response.
CBI

NO vovvmnennnannan T A LY cecaasraeneens Peeveesnseae .........(:)
b. Check the appropriate box below:
[T ] You have chosen to notify your customers of their reporting obligations

Provide the trade name(s) ....

[ ] You have chosen to report for your customers

[T ] You have submitted the trade name(s) to EPA one day after the effective
date of the rule in the Federal Register Notice under wvhich you are
reporting.

If you buy a trade name product and are reporting because you were notified of your
reporting requirements by your trade name supplier, provide that trade name.

CBI Lupranate T80

=) Trade name ...... R Mondur TD, Voranate T-80, Rubinate TDT

" Is the trade name product a mixture? Circle the appropriate response.
Yes cooven.s eresiseasaen Ceeteeceacasneenn PN Ceeresaenaseann tesssesennea |
No ... . by E.P.A. definition) .. ......... Cerneeeias et R ¢

1.06 Certification -- The person who is responsible for the completion of this form must
sign the certification statement below:

CBI

"I hereby certify that, to the best of my knowledge and belief, all information
entered on this form is complete and ag€urate."
/

o

David P. Lichard é" 23 ‘89

NAME DATE SIGNED
Plant Manager (717 ) 455 - 4931
TITLE TELEPHONE NO.

[::] Mark (X) this box if you attach a continuation sheet.
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1.07 Exemptions From Reporting -~ If you have provided EPA or another Federal agency
with the required information on a CAIR Reporting Form for the listed substance

CBI  within the past 3 years, and this information is current, accurate, and complete
for the time period specified in the rule, then sign the certification below. You

[ ] 4dre required to complete section 1 of this CAIR form and provide any information
nov required but not previously submitted. Provide a copy of any previous
submissions along with your Section 1 submission.

"I hereby certify that, to the best of my knowledge and belief, all required
information which I have not included in this CAIR Reporting Form has been submitted
to EPA within the past 3 years and is current, accurate, and complete for the time
period specified in the rule."

NA
“~~—" NAME SIGNATURE DATE SIGNED
( ) -
TITLE TELEPHONE NO. DATE OF PREVIOUS
SUBMISSION
1.08 CBI'Certification -- If you have asserted any CBI claims in this report you must

certify that the following statements truthfully and accurately apply to all of
those confidentiality c¢laims which you have asserted.

"My company has taken measures to protect the confidentiality of the information,
[ ] and it will continue to take these measures; the information is not, and has not
been, reasonably ascertainable by other persons (other than government bodies) by
using legitimate means (other than discovery based on a showing of special need in
a judicial or quasi-judicial proceeding) without my company’s consent; the
information is not publicly available elsewhere; and disclosure of the information
would cause substantial harm to my company’s competitive position."

()
N_ANAME SIGNATURE DATE SIGNED

( ) -
TITLE TELEPHONE NO.

[::] Mark (X) this box if you attach a continuation sheet.
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PART B CORPORATE DATA

Q
m
=

f—

Facility Identification enC

— —— —— —_ — — — —— — — | i | v b s | b i i s o — b ————

e m——— — — — — —_ ——_ —— \ ———_ —— — . s s | o i s i ot — i

— — —— — —— —_ —_ —_ s _ s — it | | o | e | e i o | e | —— | — — | tenne

T City
[P)al (18l ol gl 1)--11111915]
State Zip

Dun & Bradstreet NUMDEr .....evvivovncraesnennennen NEBER MR Y ry
EPA ID NUMDEE +.euersveennnnonsnnenenaearesesnenenonnns (010131 0l 31 71_1342]
Employer ID NUMBEr ....eveereenrnreoennncnerossnasoonnonnns [E]E]E]E]E]ZAZ]ZE
Primary Standard Industrial Classification (SIC) Code .......ceevvevnns [:;]1;];;]:;]
Other SIC COUE «ouvvunrtneennenneaneeneeansenosenesonssossonsaneaneenns (N1A1_ 1)
Other SIC COGE .uvvvinnunetonnnnreannanneesssaesoseonsosssosasssannness (1Al _ 1]

1.10

O
o]
b=

—

Company Headquarters Identification

—— — — — o — — e et i | e | e — e e s o o e s i e et

City

B

DU & BradStreet NUMDEL . ...evueseevvnneeenneeennss (11 71-1317 16 1-[0171718]
Employer ID NUMDEr ....uvvveeieoonnnnnnscaceneeeeesnnannnns e

[__] Mark (X) this box if you attach a continuation sheet.
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1.11 Parent Company Identification
CBI Name [ ply )¢ ) I1TINIcI 11 11 1101111 1111111
[T Address [ o) 1)l IS ) A1 1 1 11 111111
Street
[SITINI_IVIAILITI EI Y] 111 111111 1_1_1_11"1
City
[clal [ol313) sl 2)--1_1_1_1_1
State Zip
Dun & Bradstreet Number .......c..iecevevrnncnnnnens (01 71-Lg1 11 9l-1_1) 5111 9l
1.12 Technical Contact
CBI Name [pIRI_JHIEIRIMIAINI Js T loINlE]l_1_ 111 111 1_1_1_]
[] Title [DITIRIEICITIOIR) 1 FIOIAIM] 1DIEIVIEILI Ol PI M _EI_N_T_ ]
Address [ 15 )_ )1l alyl gl gl gl _Jp Ie 1 _1_1_ 1 11 11 1_1_1_1_1"1
Street
[WIEI STl 1 Hl Al zl Tl el Tl o_w_ 1 1_1_1_1_1_ 11 1_1_1_1
City
% % R WD Y P Y Y Sl S K PR PR
State ip
Telephone NUMBEr ..vvvuuvvvennuniriannnnresnnnnnss [71117]1-1 41 51 51-141913111
1.13 This reporting year is from ....coeveiveciennnnann (gl 1) [ glgltol1lz]lliglsl
Jﬁo. Year Mo. Year

[]1 Mark (X) this box if you attach a continuation sheet.
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1.14

Q
> -]
—

Facility Acquired -- If you purchased this facility during the reporting year,

provide the foll

oving information about the seller:

Street
S S I I I T D T I T I T I O I O I I
City
B SN S T (N NN S T S = G A I I
State Zip
Employer ID NUMDEIL ..uvuvueentuieenratoosnsnsansnosnsansannns (Nl Al 1 1 1 1 1
Dat R - [l A1 [ 1 1] (]
we o gt “Day “Year

Facility Sold -- If you sold this facility during the reporting year, provide the

following inform

Name of Buyer [

Mailing Address

Employer ID Numb

Date of Purchase

ation about the buyer:

1=} S R R I e P R PRI

---------------------------------------------

[::] Mark (X) this box if you attach a continuation sheet.
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1.16 For each classification listed below, state the quantity of the listed substance that
was manufactured, imported, or processed at your facility during the reporting year.

Q%% Classification Quantity (kg/yr)
(1
Manufactured ........c.cc000... ettt e Pheeresenaeaneaans . NA
Imported ........... Ceettrtete et esaanens Cecerresicar e esaes Cereeaann NA
Processed (include quantity repackaged) ................ Cheeieeeeee 5 204000

0f that quantity manufactured or imported, report that quantity:

In storage at the beginning of the reporting year ....... e NA
For on-site use or processing ........... N NA
For direct commercial distribution (including export) ............. NA
In storage at the end of the reporting year ........cceeeeevreenes . NA

0f that quantity processed, report that quantity:

In storage at the beginning of the reporting year ................. 321,000
Processed as a reactant (chemical producer) ........... et NA
Processed as a formulation component (mixture producer) .......... NA
Processed as an article component (article producer) .......... cae 5,896,000
Repackaged (including export) ...... f e aa ettt NA

In storage at the end of the reporting year ............ Ceeeresaaas 339,000

[ ] Mark (X) this box if you attach a continuation sheet.
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PART C 1IDENTIFICATION OF MIXTURES

1.17 Mixture —-- If the listed substance on which you are required to report is a mixture
or a component of a mixture, provide the following information for each component

chemical. (If the mixture composition is variable, report an average percentage of
each component chemical for all formulations.)

CBL
[ Average %
. Compos?tion by.ngght
o~ Rame > Rane s 52 0.5
[ w
\_/
Total 100%

[::] Mark (X) this box if you attach a continuation sheet.
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2.04 State the quantity of the listed substance that your facility manufactured, imported,
or processed during the 3 corporate fiscal years preceding the reporting year in
descending order.

cBI

[ ] Year ending ...oeeeveenioncnennrinennns e e veveenes (112118171

Mo. Year
Quantity manufactured ..........00000000nn, et Ceeeeaas NA kg
Quantity imported .......occiiiiieiiinnnn Ciieeaeras et NA kg
Quantity processed .....verceiiieaiaannnn et eeeay feeraeas 5,635,000 kg
Year ending ......... et reeaereesae e e eteeee i ceeees (1121 18186

Mo. Year
Quantity manufactured ...... Cereeiea e Ceeas e eaar e ceean NA kg
Quantity imported ........ crecesaseicannis casesicseaseans ciaves NA kg
Quantity processed .......... Cerereranaanes e Ceerene = aa4 onn  KE
Year ending ...... Ceeeeie e et reteeereeeeceaaaaeea Ceeeeean [112)1(815]

Mo. Year
Quantity manufactured ............ Cheereraeeaea et iaraaas e NA kg
Quantity imported ........ et reeseareiat e e NA kg
Quantity processed ...c.iieiiiiiinannann. Cereeraaraae cerrsaeeees 5,264,000 kg

2.05 Specify the manner in which you manufactured the listed substance. Circle all
appropriate process types.

CBI

[_]

Continuous process ..BA. . .. .. uiiniiiii i i it ittt ittt veno 1
Semicontinuous ProCesSsS ...ceieeecesnneass et eteeeese ettt ta e aa et ananes . 2
Batch ProceSS i ieiiniirennnireeensronrenroesronsssasnns Ceeeeeieane eeceeenan oo 3

[ 1 Mark (X) this box if you attach a continuation sheet.

12




s . t * . .
.

2.06 Specify the manner in which you processed the listed substance. Circle all
CBI appropriate process types.

T CONTINUOUS PrOCESS  covseessecsneseonaeennaennnss e e ereeerre e |
SemicontinuousS PrOCESS tuseerrsrvonrssrsssnacnaonnssacenss ........................(:)
Batch process ....... e et esar ittt nnanns Ceeiesseas e it eaans 3

2.07 State your facility’s name-plate capacity for manufacturing or processing the listed
substance. (If you are a batch manufacturer or batch processor, do not ansver this

CBI question.)

Manufacturing capacity ..... e e iessirieeie sttt ea e NA kg/yr

Processing capacity ....cciieiiiiiiennny ettt e e 1 kg/yr

2.08 If you intend to increase or decrease the quantity of the listed substance
manufactured, imported, or processed at any time after your current corporate fiscal
year, estimate the increase or decrease based upon the reporting year’s production

CBI  volume.

[ Manufacturing Importing Processing
Quantity (kg) Quantity (kg) Quantity (kg)
Amount of increase NA NA NA
Amount of decrease NA NA NA

[::] Mark (X) this box if you attach a continuation sheet.
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2.09 For the three largest volume manufacturing or processing process types involving the
listed substance, specify the number of days you manufactured or processed the listed
substance during the reporting year. Also specify the average number of hours per
day each process type was operated. (If only one or two operations are involved,
list those.)

cBI

__ Average

[ 1] Days/Year Hours/Day

Process Type #1 (The process type involving the largest

quantity of the listed substance.)

Manufactured .....c.cociiiciiiiiiiiiiiiieann NA NA

Processed ............ Ceier et e 250 4
Process Type #2 (The process type involving the 2nd largest

quantity of the listed substance.)

Manufactured ............ ettt ecarasennes ee NA NA

Processed .....ciovivenininns creieaan teraeeas NA NA
Process Type #3 (The process type involving the 3rd largest

quantity of the listed substance.)

Manufactured ......ccooviieveaninns Cheaeeees NA NA

Processed ........ Ceetisaeresaaae s NA NA

210 State the maximum daily inventory and average monthly inventory of the listed
substance that was stored on-site during the reporting year in the form of a bulk

CBI chemical.

Maximum daily inventory ........ Ceeeerireensrsenaas veseann coeen kg

Average monthly inventory .....ciieeiicciiiininiincanns Ceeenns kg

(1

Mark (X) this box if you attach a continuation sheet.
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2.11 Related Product Types -- List any byproducts, coproducts, or impurities present with
the listed substance in concentrations greater than 0.1 percent as it is manufac-
tured, imported, or processed. The source of byproducts, coproducts, or impurities
means the source from vhich the byproducts, coproducts, or impurities are made or

CBI introduced into the product (e.g., carryover from raw material, reaction product,

_ etc.).
(]
Source of By-
Byproduct, Concentration products, Co-
Coproduct (%) (specify + products, or
C . Chemical Name or Impurity % precision) Impurities
NA
p—

Use the following codes to designate byproduct, coproduct, or impurity:

= Byproduct
Coproduct
Impurity

=GO
]

[ ) Mark (X) this box if you attach a continuation sheet.
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2.12 Existing Product Types —- List all existing product types which you manufactured,
imported, or processed using the listed substance during the reporting year. List
the quantity of listed substance you use for each product type as a percentage of the
total volume of listed substance used during the reporting year. Also list the

CBI quantity of listed substance used captively on-site as a percentage of the value

T listed under column b., and the types of end-users for each product type. (Refer to

[ ] the instructions for further explanation and an example.)

a. b. c. d.
% of Quantity
Manufactured, % of Quantity
L Imported, or Used Captively 5
Product Types Processed On-Site Type of End-Users
B 100 100 T

Use the following codes to designate product types:

A = Solvent L = Moldable/Castable/Rubber and additives
B = Synthetic reactant M = Plasticizer
C = Catalyst/Initiator/Accelerator/ N = Dye/Pigment/Colorant/Ink and additives
Sensitizer 0 = Photographic/Reprographic chemical
D = Inhibitor/Stabilizer/Scavenger/ and additives
Antioxidant P = Electrodeposition/Plating chemicals
E = Analytical reagent Q = Fuel and fuel additives
F = Chelator/Coagulant/Sequestrant R = Explosive chemicals and additives
G = Cleanser/Detergent/Degreaser S = Fragrance/Flavor chemicals
H = Lubricant/Friction modifier/Antiwear T = Pollution control chemicals
agent U = Functional fluids and additives
I = Surfactant/Emulsifier V = Metal alloy and additives
J = Flame retardant W = Rheological modifier
K = Coating/Binder/Adhesive and additives X = Other (specify)

Use the following codes to designate the type of end-users:

I = Industrial CS = Consumer
CM = Commercial H = Other (specify)

[ 1 Mark (X) this box if you attach a continuation sheet.
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2.13

Expected Product Types -- Identify all product types which you expect to manufacture,
import, or process using the listed substance at any time after your current
corporate fiscal year. For each use, specify the quantity you expect to manufacture,
import, or process for each use as a percentage of the total volume of listed
substance used during the reporting year. Also list the quantity of listed substance
used captively on-site as a percentage of the value listed under column b., and the
types of end-users for each product type. (Refer to the instructions for further
explanation and an example.)

a. b. c. d.
% of Quantity
Manufactured, % of Quantity
L Imported, or Used Captively R
Product Types Processed On-Site Type of End-Users
B 100 100 I

Use the following codes to designate product types:

A = Solvent L = Moldable/Castable/Rubber and additives
B = Synthetic reactant M = Plasticizer
C = Catalyst/Initiator/Accelerator/ N = Dye/Pigment/Colorant/Ink and additives
Sensitizer 0 = Photographic/Reprographic chemical
D = Inhibitor/Stabilizer/Scavenger/ and additives
Antioxidant P = Electrodeposition/Plating chemicals
E = Analytical reagent Q = Fuel and fuel additives
F = Chelator/Coagulant/Sequestrant R = Explosive chemicals and additives
G = Cleanser/Detergent/Degreaser S = Fragrance/Flavor chemicals
H = Lubricant/Friction modifier/Antiwear T = Pollution control chemicals
agent U = Functional fluids and additives
I = Surfactant/Emulsifier V = Metal alloy and additives
J = Flame retardant WV = Rheological modifier
K = Coating/Binder/Adhesive and additives X = Other (specify)

Use the following codes to designate the type of end-users:

Consumer
Other (specify)

ndustrial CS

I =1
= Commercial H

(]

Mark (X) this box if you attach a continuation sheet.
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Final Product -- Complete the following table for each type of final product
manufactured, imported, or processed at your facility that contains the listed

substance other than as an impurity.

Product Type1

a. b.

Final Product;s
Physical Form

c. d.
Average %
Composition of
Listed Substance Type of
in Final Product End-Users

NA

Use the following codes to designate product types:

A = Solvent L = Moldable/Castable/Rubber and additives

B = Synthetic reactant M = Plasticizer

C = Catalyst/Initiator/Accelerator/ N = Dye/Pigment/Colorant/Ink and additives
Sensitizer 0 = Photographic/Reprographic chemical

D = Inhibitor/Stabilizer/Scavenger/ and additives
Antioxidant P = Electrodeposition/Plating chemicals

E = Analytical reagent Q0 = Fuel and fuel additives

F = Chelator/Coagulant/Sequestrant R = Explosive chemicals and additives

G = Cleanser/Detergent/Degreaser S = Fragrance/Flavor chemicals

H = Lubricant/Friction modifier/Antivear T = Pollution control chemicals
agent U = Functional fluids and additives

I = Surfactant/Emulsifier V = Metal alloy and additives

J = Flame retardant W = Rheological modifier

K = Coating/Binder/Adhesive and additives X = Other (specify)

2Use the followving codes to designate the final product’s physical form:

A = Gas F2 = Crystalline solid

B = Liquid F3 = Granules

C = Aqueous solution F4 = Other solid

D = Paste G = Gel

E = Slurry H = Other (specify)

F1 = Powder

3Use the following codes to designate the type of end-users:

I = Industrial CS = Consumer

CM = Commercial H = Other (specify)

[ ] Mark (X) this box if you attach a continuation sheet.
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2.15 Circle all applicable modes of transportation used to deliver bulk shipments of the
CBI listed substance to off-site customers.

(] Truck ..... Ceresiiesaanas Cereeerseenens Cerreaen O |
Railcar Ceereriierenaas Cereerena s et et riesesanaaas Ceeresaaensaes 2
Barge, Vessel ............ e eaaeseenannn et eeaeas s arereneaaas et 3
Pipeline ......civvvevnnncvennnnns et eesseer e e B
Plane .....cevevneevvancnnnans Cerees e et aseeasaena e |
Other (specify) NA Cesraserseaeaaanaaa D

2.16 Customer Use -- Estimate the quantity of the listed substance used by your customers
or prepared by your customers during the reporting year for use under each category
CBI of end use listed (i-iv).

Category of End Use

i. Industrial Products
Chemical or mixture ........... frraeseaas Cerere e NA kg/yr
Article ..iiiiinriiaeiaaaan ceresarerreeaes veerae NA kg/yr

ii. Commercial Products

Chemical or mixture ..... ettt sttt eaaeean NA kg/yr

Article ..iiiiiiiiiiii ittt Ceereraaa cos NA kg/yr

iii. Consumer Products

Chemical or mixture ....cecevevevennans Ciereats s NA kg/yr

Article ....i0vannnn st essat e et aeaan NA kg/yr

iv. Other

Distribution (excluding export) ......veeeeevnsoavens NA kg/yr
Export ......ceeeena... S eeeesaseesenusrsesessteen s . NA kg/yr
Quantity of substance consumed as reactant ..... e NA kg/yr
Unknown customer uses ..... Cereseeaaaen ceteeeaes .o NA kg/yr

[ 1 Mark (X) this box if you attach a continuation sheet.
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SECTION 3 PROCESSOR RAW MATERIAL IDENTIFICATION

PART A GENERAL DATA

3.01 Specify the quantity purchased and the average price paid for the listed substance
for each major source of supply listed. Product trades are treated as purchases.
CBI The average price is the market value of the product that was traded for the listed
___ substance.
(]
Quantity Average Price
Source of Supply (kg) (5/kg)
The listed substance was manufactured on-site. NA NA
The listed substance was transferred from a
different company site. NA NA
The listed substance was purchased directly from
a manufacturer or importer. 5,914,000 $2.00
The listed substance was purchased from a
distributor or repackager. NA NA
The listed substance was purchased from a mixture
producer. NA NA
3.02 Circle all applicable modes of transportation used to deliver the listed substance to
CBI  your facility.
(]
Truck ...oovieviinnnnn e et eteesressesiiacea et ettt e atea et a s @
Railcar ..vvieeinnneereeeeenannanannn Ceeearassaese e e cteeeee it (:)
Barge, VesSel .. eeenrrsensoscorsons.cnseronsstorsasnssensssnasssnasas O |
Pipeline ......... St st asesamantea s assasaas et e eansaaaaaneaneannan casseeseannn 4
Plane ...iiiviverronssenerononsssssssnns PP
Other (specitfy) fe i teientsesseen et aaees B
[ 1 Mark (X) this box if you attach a continuation sheet.
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3.03 a. Circle all applicable containers used to transport the listed substance to your
CBI facility.
T BAES +vvvenvnnencasnnactteottattatittttarenntretttaatesostaasstsrnssesenssrens 1
BOXES tiiiiirnosearesannnnnnnns Ceseiaasesees e Cereeseanes Cheesertaeaesaes 2
Free standing tank cylinders ........... feeeian e Creetieeenas Cheaeas . 3
Tank rail cars .....icecveevesee Crresereeaaans N et bee e .....(:)
HOPPEr CArS «..vviviorasennosossnnannnnnes Creeeees Ceeeeeaennas .
Tank trucks ...... cersaenns Ceerereneeeecaes e Ceseeeeaeaaan ceeaees .......(:)
Hopper trucks ....cceovevnnvenacceaens ceersaraenn s eaaeen P
Drums ......... teereseseseaenoranooas ceerrreeennas et tiicreet e PP -
Pipeline ......... ceaaeaes eeraaseeena Cetaneees ereceeeaenan eereraaes creeenen 9

Other (specify)  ........ Ceeereaeans Crreaa e Chaeseans veeseasa10

b. If the listed substance is transported in pressurized tank cylinders, tank rail
cars, or tank trucks, state the pressure of the tanks.

Tank cylinders ...... Ceereeneenaen thesaneas Ceee e s esanenn NA mmHg
Tank rail CAIS ciiuistisesentsocnnestonanssssortasansasensssssnns . _760-7600 m™mHg

Tank trUCKS v iietirnnnvnaeronsossassensvononnssssoasanssns ceesses  760-7600 mmHg

[ ] Mark (X) this box if you attach a continuation sheet.
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PART B RAW MATERIAL IN THE FORM OF A MIXTURE

3'04

If you obtain the listed substance in the form of a mixture, list the trade name(s)
of the mixture, the name of its supplier(s) or manufacturer(s), an estimate of the
average percent composition by weight of the listed substance in the mixture, and the
amount of mixture processed during the reporting year.

Average
% Composition Amount
Supplier or by Weight Processed

Trade Name Manufacturer (specify + % precision) (kg/yr)
()
N

[

Mark (X) this box if you attach a continuation sheet.
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PART C RAW MATERIAL VOLUME

State the quantity of the listed substance used as a raw material during the
reporting year in the form of a class I chemical, class II chemical, or polymer, and
the percent composition, by weight, of the listed substance.

% Composition by
Weight of Listed Sub-

Quantity Used stance in Raw Material
(kg/yr) (specify + % precision)
Class I chemical 5,896,000 99.9%
Class II chemical NA NA
Polymer NA NA

[

Mark (X) this box if you attach a continuation sheet.
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SECTION 4 PHYSICAL/CHEMICAL PROPERTIES

General Instructions:

If you are reporting on a mixture as defined in the glossary, reply to questions in Section
4 that are inappropriate to mixtures by stating "NA -- mixture."

For questions 4.06-4.15, if you possess any hazard warning statement, label, MSDS, or other
notice that addresses the information requested, you may submit a copy or reasonable
facsimile in lieu of answering those questions which it addresses.

PART A PHYSICAL/CHEMICAL DATA SUMMARY

4.01 Specify the percent purity for the three major1 technical grade(s) of the listed

substance as it is manufactured, imported, or processed. Measure the purity of the
CBI  substance in the final product form for manufacturing activities, at the time you
T import the substance, or at the point you begin to process the substance.

T Manufacture Import Process
Technical grade #1 NA % purity NA % purity 99.9 % purity
Technical grade #2 NA % purity NA % purity NA % purity
Technical grade #3 NA % purity NA % purity NA % purity

1Major = Greatest quantity of listed substance manufactured, imported or processed.

Submit your most recently updated Material Safety Data Sheet (MSDS) for the listed
substance, and for every formulation containing the listed substance. If you possess

an MSDS that you developed and an MSDS developed by a different source, submit your
version. Indicate whether at least one MSDS has been submitted by circling the
appropriate response.

NO ittt itnnnneessnnnnns Cerereens Cesatscetecaaneeraranesenns Ceserseaeaas 2
Indicate whether the MSDS was developed by your company or by a different source.
Your company ......... e sttt et e s e i ee e Cee e A |

Another SOUrCe ...ivviveerronrrsanoroares heececeasenaans e eceenes e eeteaareeen (:)

[ ] Mark (X) this box if you attach a continuation sheet.
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Submit a copy or reasonable facsimile of any hazard information (other than an MSDS)

that is provided to your customers/users regarding the listed substance or any
formulation containing the listed substance. Indicate vhether this information has
been submitted by circling the appropriate response.

=~
For each activity that uses the listed substance, circle all the applicable number(s)
corresponding to each physical state of the listed substance during the activity
listed. Physical states for importing and processing activities are determined at
the time you import or begin to process the listed substance. Physical states for
CBI  manufacturing, storage, disposal and transport activities are determined using the

~ final state of the product.
[_]

Physical State

Liquified
Activity Solid Slurry Liquid Gas Gas
Manufacture 1 2 3 4 5
Import 1 2 3 4 5
Process 1 2 (:) 4 5
Store 1 2 (:) 4 5
Dispose 1 2 3 4 5
Transport 1 2 3 4 5

[::] Mark (X) this box if you attach a continuation sheet.
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article Size -- If the listed substance exists in particulate form during any of the
= following activities, indicate for each applicable physical state the size and the

percentage distribution of the listed substance by activity. Do not include
particles >10 microns in diameter. Measure the physical state and particle sizes for
importing and processing activities at the time you import or begin to process the
listed substance. Measure the physical state and particle sizes for manufacturing
storage, disposal and transport activities using the final state of the product.

Physical
State Manufacture Import Process Store Dispose Transport
Dust <1 micron NA NA NA __NA NA NA
1 to <5 microns NA NA NA _NA NA NA
5 to <10 microns NA NA NA NA NA NA
Powder <1 micron NA NA NA NA NA NA
1 to <5 microns NA NA NA NA NA NA
5 to <10 microns NA NA NA NA NA NA
Fiber <1 micron NA NA NA NA NA NA
1 to <5 microns NA NA NA NA NA NA
5 to <10 microns NA . NA NA NA NA NA
Aerosol <1 micron NA NA NA NA NA NA
1 to <5 microns NA NA NA NA NA NA
5 to <10 microns NA NA NA NA NA NA

[

]

Mark (X) this box if you attach a continuation sheet.
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SECTION 5 ENVIRONMENTAL FATE

PART A RATE CONSTANTS AND TRANSFORMATION PRODUCTS

5.01 1Indicate the rate constants for the following transformation processes.

a. Photolysis:

Absorption spectrum coefficient (peak) .... UK (1/M cm) at nm

Reaction quantum yield, 6 ..........ccvvue 1K at nm

Direct photolysis rate constant, kp, at ... UK 1/hr latitude
b. Oxidation constants at 25°C:

For 102 (singlet oxygen), k. «...ooeiinnn. UK 1/M hr

For RO, (peroxy radical), k, , ........... . UK 1/M hr
c. Five-day biochemical oxygen demand, BOD, ... 1K mg/1

d. Biotransformation rate constant:

For bacterial transformation in water, k ... UK 1/hr

Specify culture ..... ... il UK

e. Hydrolysis rate constants:

For base-promoted process, k, ............. UK 1/M hr
For acid-promoted process, k, ............. UK 1/M hr
For neutral process, k  ...........oivitinn UK 1/hr
f. Chemical reduction rate (specify conditions) UK
g. Other (such as spontaneous degradation) ... UK

[::] Mark (X) this box if you attach a continuation sheet.
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PART B PARTITION COEFFICIENTS

5.02 a. Specify the half-life of the listed substance in the following media.

Media Half-life (specify units)

Groundwater Solidifies on contact: f foxcd ]

Atmosphere 3 hours
Surface wvater Solidifi on contact: £ _ . 1
Soil Solidifi on contact: f _ . ]

* See attached informatio
b. Identify the listed substance’s known transformation prodhcts that have a half-

life greater than 24 hours.

Half-life
CAS No. Name (specify units) Media
UK in
in
in
in
5.03 Specify the octanol-water partition coefficient, K_ ... UK at 25°C
Method of calculation or determination .................
5.04 Specify the soil-water partition coefficient, K, ....... UK at 25°C
Soil type ......... Chei et seas st breeseesaaaans
5.05 Specify the organic carbon-water partition
coefficient, K, ......... et it ettt UK at 25°C
5.06 Specify the Henry’s Lawv Constant, H ........... feeaaaes e atm-m’ /mole

[ ] Mark (X) this box if you attach a continuation sheet.
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5.07 List the bioconcentration factor (BCF) of the listed substance, the species for which
it was determined, and the type of test used in deriving the BCF.

Bioconcentration Factor Species Test!

UK

Use the following codes to designate the type of test:

Flowthrough
Static

[::] Mark (X) this box if you attach a continuation sheet.
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4+0% For each market listed below, state the quantity sold and the total sales value of

CBI  the listed substance sold or transferred in bulk during the reporting year.
(1
Quantity Sold or Total Sales
Market Transferred (kg/yr) Value ($/yr)
Retail sales
Distribution -- Wholesalers
Distribution -- Retailers
Intra-company transfer
Repackagers
Mixture producers
Article producers
Other chemical manufacturers
or processors
Exporters
Other (specify)
6.05 Substitutes -- List all known commercially feasible substitutes that you know exist

for the listed substance and state the cost of each substitute. A commercially
feasible substitute is one which is economically and technologically feasible to use
CBI in your current operation, and which results in a final product with comparable
" performance in its end uses.

Substitute Cost (S/kg)

UK

[::] Mark (X) this box if you attach a continuation sheet.
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7.01 PROCESSOR
Process Type: Flexible Slabstock Polyurethane Foam Manufacturing Process
Intermediates: None

Polyol 7B Vori Vo
Tin catalyst 7C —— en en
Amine cat. 7D —— Polvol and Flush Fans Fans
Silicone Sur. 7€ —}— Poly olyalan Heat Flow Meters 7.19 7.20 7.23
Water 7F —1— Bulk other Process Exchanger 7.15 v
Addiives 7L 1| | Tank [TV [ Pump JO) - Tanks 7P [Pumps 7o | =GRS In R v 2y
Blowing . 7.1 : : 71
Agent 7MM -} | .
Foam Machine Controls Mixing Trough Conveyor
7.13 —1 Head 77 Fall Plate System | 72
(ACTOAL LoCAT an) l or Other |ZX Y S
TDT . 7.18 Reaction
ToT 7H Pump |7 7J | Pump |7K Heal - Flow Meter [ Zone 7.22
i Builk 7.3 TDI Process | | 712 Exchanger .
ny Air 7G . 7 717 ®
Tank Tank 16 . s
75 . 79 M 7.21 .
: Filter . .
7.12 (AﬁTUA‘L LOCAT!Q,J) .' []
®
71 7 7KK ®0s0cs0esrsesenssee
Vent Dry Air
7.6 7.7 Vent
78
Vent fany Vent
7.24 ’ Fans
) . . 7.30
788 71GG
"z CSI:{ \:,ﬂ Hg‘ foam Foam storage
Heat Bank{ 7AA : uring Foam converting -
—1 ;o 726 | 7CC BUN Handiing _|* 7DD | System 7EE Foam shipping Was'ﬁ,";,‘";;f dBa"e’
System 7.28 7.29 7.31 n
7FF 7.32
7HH
Vent
- fan
' 7.27

Page
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7.03 EMISSIONS
Pracess Type: Flexible Slabstock Polyurethane Foam Manufacturing Process
intermediates;: None

Polyol 7B Vent Vent
Tin catalyst 7C —— Flush Fans Fans
A.rplne o Pol Polyol and Heat Flow Meters 7.19 720 7.23
a;"‘:""e Sur. ;E T Bglx other Process Exchanger 715 70
ater T W Tank 7P '
Additves  7LL-{—{ | Tank Pump {70 anks Pumps [7Q |7 44" |7R S v 2y
. 7.4 7.10 7.1
Blowing 7.1
Agent  7MM -1 Foam Machine Controls Mixing Trough Conveyor
713 ] Head 7T Fall Plate X System | 7Z
—— __‘L«ﬂ_l VAL LOCATIo N | ’ A ;r Ol?er _
—17H o 71 74 7K Real 7L L|718 eaclion 7.22
oL - ' urmp Pump Exch Flow Meter [ Zone
Drv A Bulk 73 TDI Process 7.12 C7 "’1‘29"' 7.7 .
[ ]
rys ir| 7G Tank T;agk : "r"'. ™ 7.21 .
’ 72 T N . [} L]
';1"192' : (AcTUAL LOCATION) . .
[ ]
7 - 7KK .oo-oo-oo-o-ooooooo
73
Vent Dry Air
76 7.7 \;egt _
Vent fan Vent
7.24 Fans
7.30
788 7GG
Cut off Hg' foam Foam storage
72 |HeatBank|7AA | SAW unng Foam converling Waste foam to Bailer
———— e7_25 7.26 7CC BUN Handling 7DD system 7E€EE Foam shipping or Rebond
System 7.28 7.29 7.31 7FF 7.32
7THH
Vent TDI EMISSIONS
fan
« 127 76 TDI Bulk Tank Vent 7.27 Cut Off Saw Vent Fan

7.8  Process Tank Vent
73,712 TDI Pump Seals

7.20 Reaction Zone Vent Fang
7.23 Conveyor System Vent Fans
7.24 Heat Bank Vent Fan

7.30 Curing Area Vent Fans

- 7.33 TDI Filter

Page
448




7.04 Describe the typical equipment types for each unit operation identified in your

cBI

[

process block flow diagram(s).

If a process block flow diagram is provided for more

than one process type, photocopy this question and complete it separately for each

process type.

Process type

Unit
Operation
1D
Number

7.1
7.2

7.3
7.4

— 1.6
7.8

7.9

7.12

..... «++ Flexible Polyurethane Foam, Manu. Process
Operating
Typical Operating Pressure
Equipment Temperature Range Vessel
Type Range (°C) (mm_Hg) Composition

Bulk Storage Tanks Ambient Atmospheric Steel
TDI
Bulk Storage Tanks 26°C Atmospheric Steel
Self-Encapsulated
Gear Pumps Ambient 760-2070mmHg Steel
Geagr Pumps Ambient 760-5700mmHg Steel
Storage Tank Vents Ambient Atmospheric Steel
TDI
Process Tank Vents Ambient Atmospheric Steel
TDI Process Tanks 26°C 760-2600mmHg Steel
Chemical Process Tanks 43°C 760-3620mmHg Steel
G Pumps ° Steel
ear Pump 43°C 760-18100mmHg
Gear Pumps 26°C 760—93100mmHg Steel

[x]

Mark (X) this box if you attach a continuation sheet.
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7.04 Describe the typical equipment types for each unit operation identified in your
process block flow diagram(s). If a process block flow diagram is provided for more
than one process type, photocopy this question and complete it separately for each
process type.

cBI

[ ] Process type ........ Flexible Polyurethane Foam, Manu. Process

Unit Operating
Operation Typical Operating Pressure
ID Equipment Temperature Range Vessel
Number Type Range (°C) (mm Hg) Composition
Computerized Foam )
—7.13 _Machine Controls Ambient Atmospheric —Steel
714 Heat Exchanger 20°C=43°C 760~5700mmHtg Steel
7.15 Flow Meters 20°C-237°¢ 760-9300mmHg Steel/Glass
7.16 Heat Exchanger 20°C-43°C 160-5700mmHg _Steel
_7.17. Flow Meters 20°0=27°C_ 760-9300mmHg =~ —>teel/Class
7.18 Central Mixing Head 20°C-43°C 760-1810mmHg Steel
7.20 Process Vants Ambient A_tm_o_s_phe_tlc _.S_E_EE]___/_cmaS
Trough and/or ]
7.21 Reaction Zone 20°C-413°C Atmospheric Steel
Process Conveyor . ,
7.22 System Ambient Atmospheric Steel
7.23 Process Vents Ambient Atmospheric Steel/Plastic
[3{] Mark (X) this box if you attach a continuation sheet.
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7.04

Describe the typical equipment types for each unit operation identified in your
process block flow diagram(s). If a process block flow diagram is provided for more
than one process type, photocopy this question and complete it separately for each
process type.
Process type ........ _Flexible Polyurethane Foam Manu. Process
Unit Operating
Operation Typical Operating Pressure
ID Equipment Temperature Range Vessel
Number Type Range (°C) (mm Hg) Composition
Infra-Red R )
—27.25 Heating Bapus - — 93°C Atmospheric Steel
raveling Cu
—7 26— See Saw Ambient Atmospheric Steel
7.27 Exhaust Fan Ambient Atmospheric Steel
] Traveling Conveyor
7.98 Qyetemn Ambient Atmospheric Steel
Hot Foam
729 Curing Racks Ambient Atmospheric Steel
Curing Area
—7.30 -Exhaust Vents Ambient —— Atmospheric -Steel—

[

]

Mark (X) this box if you attach a continuation sheet.
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7.05 Describe each process stream identified in your process block flow diagram(s). If a
process block flow diagram is provided for more than one process type, photocopy this
question and complete it separately for each process type.

cBI

[::] Process type ........ Flexible Polyurethane Foam Manu. Process

Process
Stream
ID Process Stream L Stream
Code Description Physical State Flow (kg/yr)
7H,71,7J,7K
7L, 7M,7A Tolvene Diisocvanate - oL 5,896,000
7W, 70, 7P, 7Q,
7R, 7S Polvol Resins oL 11,512,000
7P,7Q, 7R,
78 Water AL 461,000
7P,7Q,7R, 78 Tin Catalyst oL 27,000
7Pg7gz7Rz7S Amine (’ntn'lyef— OL 40,000
7P.7Q,7R, 7S, Silicone Surfactant oL 164,000
2P, 7Q,7R, 18 _Organic Pigments ol 152,000
___']_P_,_lQ_,_']_R_,_']_S Bl nm'ing Agoﬂf—c oL 406,000
'Use the following codes to designate the physical state for each process stream:
GC = Gas (condensible at ambient temperature and pressure)
GU = Gas (uncondensible at ambient temperature and pressure)
SO = Solid
SY = Sludge or slurry
AL = Aqueous liquid
OL = Organic liquid
IL = Immiscible liquid (specify phases, e.g., 90% water, 10% toluene)
[;;] Mark (X) this box if you attach a continuation sheet.

46




7.05 Describe each process stream identified in your process block flow diagram{(s). If a
process block flow diagram is provided for more than one process type, photocopy this
question and complete it separately for each process type.

(@]
[o~]
(=]

l

Process type ........ Flexible Polvurethane Foam Mann. Process

Process
Stream
ID Process Stream L Stream

Code Description Physical State Flov (kg/yr)
P, 7Q,7R, 78 Flame Retardants 01 694,000
7P.70.7R.7S Miscellaneous Fillers SO 391,000
7P, 2Q, 7R, 7S Miscellaneous Additives OL 153,000
1G.7JJ Dry Air GC 1K
7X,7Z2,7AA,7FF
WEE Pn']yn‘m:fhnnn Foam SO 18,775.000
70 Mixing Head Flush oL 1K

lyse the following codes to designate the physical state for each process stream:

GC = Gas (condensible at ambient temperature and pressure)

GU = Gas (uncondensible at ambient temperature and pressure)

SO = Solid

SY = Sludge or slurry

AL = Aqueous liquid

OL = Organic liquid

IL = Immiscible liquid (specify phases, e.g., 90% vater, 10Z toluene)

[::] Mark (X) this box if you attach a continuation sheet.
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7.06 Characterize each process stream identified in your process block flow diagram(s).
If a process block flow diagram is provided for more than one process type, photocopy
this question and complete it separately for each process type. (Refer to the

CBI  instructions for further explanation and an example.)

[::] Process type ...... .. Flexible Polyurethane Foam Manu. Process

a. b. c. d. e.
Process Concen- Other Estimated
Stream L trations™’ Expected Concentrations
ID Code Known Compounds (% or ppm) Compounds (% or ppm)
JH,71,7J
7K,7L,7M Tolvene Diisocyanate 1007 (A) (W) NA NA
7W,70,7P

70,7R, 7S Polyol, Water, Amine,

1007 (A) (W) NA NA

Tin, Silicone Surfactant,.

Pigments, Blowing Agents
Misc.

Misc. Fillers,Additives
/T TDI,Polyol, Water,

—Amine, Tin, Silicone 100%Z(A) (W) NA NA

Pigments, Blowing Agents
Misc.
Misc.Fillers,Additives

7.06 continued below

[:z] Mark (X) this box if you attach a continuation sheet.
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7.06 Characterize each process stream identified in your process block flow diagram(s).
If a process block flow diagram is provided for more than one process type, photocopy
this question and complete it separately for each process type. (Refer to the

CBI  instructions for further explanation and an example.)

[T} Process type ........ Flexible Polyurethane Manu. Process

a. b. c. d. e.
Process Concen- Other Estimated
Stream ' ' trations™’ Expected Concentrations
ID Code Known Compounds (% or ppm) Compounds (% or ppm)
7X,7Z,7AA,
1CC, 7DD, 7EE _Polyurethane Foam 100Z (A) (W) NA NA
7FF
711, 7KK TDI 0.03ppm(A) (V) NA NA
Air 99.9Z(F) (V) NA NA
7V, 7Y, 7BB TDI Q.125ppm(A) (V) Blowing Agents 0. 0=l 5%
Adr 98.0-99 5u;(E)(V)Carbon Dioxide 0.5-1.0%

7.06 continued below

] Mark (X) this box if you attach a continuation sheet.

i |
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7.06 Characterize each process stream identified in your process block flow diagram(s).
If a process block flow diagram is provided for more than one process type, photocopy
this question and complete it separately for each process type. (Refer to the

CBI instructions for further explanation and an example.)

[ 1 Process type ........ _Flexible Polyurethane Foam Manu. Process

a. b. c. d. e.

Process Concen- , Other Estimated
Stream ' . trations”’ Expected Concentrations

ID Code Known Compounds (% or ppm) Compounds (%X or ppm)

ZHH TDIL. 0.009ppm(A) (W) NA NA

Air 99.9Z(E) (V) NA NA

7GG TDT 0.035ppm(A) (W) NA NA

Adr 99 9%(F) (W) NA NA

7.06 continued below

[::] Mark (X) this box if you attach a continuation sheet.
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7.06 (continued)

'For each additive package introduced into a process stream, specify the compounds
that are present in each additive package, and the concentration of each component.
Assign an additive package number to each additive package and list this number in
column b. (Refer to the instructions for further explanation and an example.
Refer to the glossary for the definition of additive package.)

Additive Components of Concentrations
Package Number Additive Package (%X or ppm)

1 NA

Use the following codes to designate how the concentration was determined:

A = Analytical result
E = Engineering judgement/calculation

3 . : .
Use the following codes to designate how the concentration was measured:

' Volume
V = Veight

[::) Mark (X) this box if you attach a continuation sheet.
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PART A RESIDUAL TREATMENT PROCESS DESCRIPTION

8.01 In accordance with the instructions, provide a residual treatment block flow diagram
which describes the treatment process used for residuals identified in question 7.01.

cBt

[ ] Process type ......... N;\

N

[] Mark (X) this box if you attach a continuation sheet.
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PART B RESIDUAL GENERATION AND CHARACTERIZATION

8.05 Characterize each process stream identified in your residual treatment block flow
diagram(s). If a residual treatment block flow diagram is provided for more than one
process type, photocopy this question and complete it separately for each process

CBI  type. (Refer to the instructions for further explanation and an example.)

[ ] Process type «........ NA
a. b. c. d. e. f. g.
Physical Estimated
Stream Type of State Concentra- Other Concen-
ID Hazardous of , Known s tion§ g%sor Expected trations
Code Vaste Residual Compounds ppm) '’ Compounds (% or ppm)
(a )
N/

8.05 continued below

[T] Mark (X) this box if you attach a continuation sheet.
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8.05 (continued)

lyse the following codes to designate the type of hazardous waste:

Ignitable
Corrosive
Reactive

EP toxic

Toxic

Acutely hazardous

nwomw anon

DM oC -

Use the following codes to designate the physical state of the residual:

GC = Gas (condensible at ambient temperature and pressure)

GU = Gas (uncondensible at ambient temperature and pressure)

SO0 = Solid

SY = Sludge or slurry

AL = Aqueous liquid

OL = Organic liquid

IL = Immiscible liquid (specify phases, e.g., 90% water, 10% toluene)

8.05 continued below

[ ] Mark (X) this box if you attach a continuation sheet.

55




. ‘ - . .

8.05 (continued)

*For each additive package introduced into a process stream, specify the compounds
that are present in each additive package, and the concentration of each component.
Assign an additive package number to each additive package and list this number in
column d. (Refer to the instructions for further explanation and an example.
Refer to the glossary for the definition of additive package.)

Additive Components of Concentrations
Package Number Additive Package (% or ppm)

1 NA

*Use the following codes to designate how the concentration was determined:

Analytical result
Engineering judgement/calculation

=
o

8.05 continued below

[::] Mark (X) this box if you attach a continuation sheet.
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8.05 (continued)

Use the following codes to designate how the concentration was measured:

v
v

Volume
Weight

6Specify the analytical test methods used and their detection limits in the table
below. Assign a code to each test method used and list those codes in column e.

Detection Limit
Code Method (+ ug/l)

[::] Mark (X) this box if you attach a continuation sheet.
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8.06

Characterize each process stream identified in your residual treatment block flow
diagram(s). If a residual treatment block flow diagram is provided for more than one
process type, photocopy this question and complete it separately for each process
type. (Refer to the instructions for further explanation and an example.)

Process type ..... cene NA
a. b. c. d. e. f. g-
Costs for
Stream Vaste Management Residual Management 0ff-Site Changes in
ID Descripfion Methog Quantities of Residual (%) Management Management
Code Code Code (kg/yr) On-Site Off-Site (per kg) Methods
NA

'Use the codes provided in Exhibit 8-1 to designate the waste descriptions

*yse the codes provided in Exhibit 8-2 to designate the management methods

[

Mark (X) this box if you attach a continuation sheet.
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8.22 Describe the combustion chamber design parameters for each of the three largest
(by capacity) incinerators that are used on-site to burn the residuals identified in

CBI  your process block or residual treatment block flow diagram(s).

[ Combustion Location of Residence Time
Chamber Temperature In Combustion
Temperature (°C) Monitor Chamber (seconds)
Incinerator Primary  Secondary Primary Secondary Primary Secondary
1 NA
2
3

Indicate if Office of Solid Waste survey has been submitted in lieu of response
by circling the appropriate response.

Yes cevevecannan Chetessaas Cr s e errannnans creesrterens cracarscenans

NO viveerrvrenncncnans Cete ettt aserrersanens teeeeraaceser e s s rsnassersenrs

8.23 Complete the following table for the three largest (by capacity) incinerators that
are used on-site to burn the residuals identified in your process block or residual
CBI  treatment block flow diagram(s).

[_] Types of
Air Pollution Emissions Data
Incinerator Control Device Available
1 NA NA
2
3

Indicate if Office of Solid Waste survey has been submitted in lieu of response
by circling the appropriate response.

Use the following codes to designate the air pollution control device:

S = Scrubber (include type of scrubber in parenthesis)
E = Electrostatic precipitator
0 = Other (specify)

["1 Mark (X) this box if you attach a continuation sheet.
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PART A EMPLOYMENT AND POTENTIAL EXPOSURE PROFILE

9.01 Mark (X) the appropriate column to indicate whether your company maintains records on
the following data elements for hourly and salaried workers. Specify for each data
element the year in which you began maintaining records and the number of years the

CBI  records for that data element are maintained. (Refer to the instructions for further
explanation and an example.)

o Data are Maintained for: Year in Which Number of
Hourly Salaried Data Collection Years Records

Data Element Workers  Vorkers Began Are Maintained
Date of hire X X 1981 (25)
Age at hire X X 1981 25
Work history of individual

before employment at your

facility X X 1981 25
Sex X X 1981 25
Race 7 1001 a6

F2Y 1Y 70Ul oy j

Job titles X X 1981 25
Start date for each job

title X X 1981 25
End date for each job title X X 1981 25
Work area industrial hygiene

monitoring data X X 1981 25
Personal employee monitoring

data NA NA NA NA
Employee medical history e e 1981 25
Employee smoking history X X 1981 25
Accident history X X 1981 25
Retirement date e X 1981 25
Termination date X X 1981 25
Vital status of retirees NA NA NA NA
Cause of death data NA NA NA NA

[ ] Mark (X) this box if you attach a continuation sheet.
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In accordance with the instructions, complete the following table for each activity

in which you engage.

Activity

Manufacture of the
listed substance

On-site use as
reactant

On-site use as
nonreactant

On-site preparation
of products

Process Category

Enclosed
Controlled Release
Open

Enclosed
Controlled Release
Open

Enclosed
Controlled Release
Open

Enclosed
Controlled Release

Open

c. d. e.
Yearly Total Total
Quantity (kg) Workers Worker-Hours
NA NA NA
NA NA NA

NA —NA—  —NA———

NA NA NA
5,896,000 33 33,000%

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

% Total Worker-Hours is Based on Potential
Exposure for 4 Hours/Day

(1]

Mark (X) this box if you attach a continuation sheet.
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9.03 Provide a descriptive job title for each labor category at your facility that
encompasses workers who may potentially come in contact with or be exposed to the
listed substance.

Labor Category Descriptive Job Title
A Foam Machine Supervisor
B Foam Machine Head Foreman
C E Machi £1 E o
D Foam Machine Operator
E Foam Machine Assistant
F Compounder
G Gut=0£ESawOperator
B Band Saw
I Itility Man
J Baler (Operator
K Hi-Lo Operator
L Rack Selector
M Shuttle Controller
N Material Expediters
0 Maintenance

[ ] Mark (X) this box if you attach a continuation sheet.
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9.05 Describe the various work area(s) shown in question 9.04 that encompass workers who
may potentially come in contact with or be exposed to the listed substance. Add any
additional areas not shown in the process block flow diagram in question 7.01 or
7.02. Photocopy this question and complete it separately for each process type.

[] Process type ....... Flexible Polyurethane Manu. Process

WVork Area ID Description of Work Areas and Worker Activities
Enclosed Conveyor System

Qrage ank A¥reag mp

1

2 Traveling Cut-Off Saws, Infra-Red Heat BRanks

3 Moving Conveyor System

4 Hot Foam Curing Racks

10

[::] Mark (X) this box if you attach a continuation sheet.
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- ' TR e R i
9.04
Process Typet Flexlble Siabstock Polyurethane Foam Manufacturing Process
intermediates: None
P_olyol 7B Vent Vent
Tin catalyst  7C - Flush Fans Fans
Amine cat. 7D ‘
Silicone Sur. 7E —1— Poly Polyol and E Heat - | Flow Meters L2 s 2
other Process : T - U
Water 7F | Buk Pamp 0|  Tanks [P [Pumps ra |9 bR S T
Additives  7LL —}— Tank #Tp : 710 v ;’TF:S 7.14 ‘ 7y 2y
Blowing 71 : . " ——
Agent 7MM 4+ — g G L —
9 ' Foam Machine Controls Mixing Trough Conveyor
RS . 7.13 [ Head | ¢ Fall Plate 7X System | 7Z
o1 T T e TR : —a P [ or Other
e P D O T I L e T T T Fo R N L O 4 Reacti
Pump |7K. Hea L Flow Meter [* r18 Zo(;hleon 722
e TDI Process 7.12 Exchanger 717 |
Dry Air Tank —T 1.16 M 7.21 .
75 7.9 s % .
‘. @ *
.
[ ]

o ‘| Vent fan

724

. 733

72

|Heat Bank?
7.25

BUN Handling

7DD

System 7.28

Quality
Control Lab

6

Lunchroom
7

Foam storage
Foam converting

aste foam to Bailer

8

Foam Converting Area

or Rebond
7.32
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Complete the following table for each work area identified in question 9.05, and for
each labor category at your facility that encompasses workers vho may potentially
come in contact with or be exposed to the listed substance. Photocopy this question
and complete it separately for each process type and work area.

Process type ....... Flexible Polyurethane Foam Manu. Process
Work area .......... D veaeees Ceeieaieraa 1
Mode Physical Average Number of
Number of of Exposure State of Length of Days per
Labor Workers (e.g., direct Listed L Exposurg Year
Category Exposed skin contact) Substance Per Day Exposed
A-F 14 Inhalation GU E 250
A-F 14 Direct Skin Contact Al NA A
I,N,0 11 Inhalation (6] E 250
~I,N, O 11 Direct Skin Contact QL NA NA

lUse the following codes to designate the physical state of the listed substance at
the point of exposure:

GC = Gas (condensible at ambient SY = Sludge or slurry
temperature and pressure) AL = Aqueous liquid

GU = Gas (uncondensible at ambient OL = Organic liquid
temperature and pressure; IL = Immiscible liquid
includes fumes, vapors, etc.) (specify phases, e.g.,

SO = Solid 90% water, 10% toluene)

2Use the following codes to designate average length of exposure per day:

A = 15 minutes or less D = Greater than 2 hours, but not
B = Greater than 15 minutes, but not exceeding 4 hours

exceeding 1 hour E = Greater than 4 hours, but not
C = Greater than one hour, but not exceeding 8 hours

exceeding 2 hours F = Greater than 8 hours

[

]

Mark (X) this box if you attach a continuation sheet.
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Complete the following table for each work area identified in question 9.05, and for
each labor category at your facility that encompasses workers who may potentially
come in contact with or be exposed to the listed substance. Photocopy this question
and complete it separately for each process type and work area.

Process type ....... Flexible Polyurethane Foam Manu. Process

WOLK @I ..vicersrnressesssononsososasnsssssnsnnssones 2
Mode Physical Average Number of
Number of of Exposure State of Length of Days per
Labor Vorkers (e.g., direct Listed Exposur Year
Category Exposed skin contact) Substance Per Day Exposed
G,H,J,K 6 Inhalation GV E 250

lUse the following codes to designate the physical state cf the listed substance at
the point of exposure:

GC = Gas (condensible at ambient SY = Sludge or slurry
temperature and pressure) AL = Aqueous liquid
GU = Gas (uncondensible at ambient OL = Organic liquid
temperature and pressure; IL = Immiscible liquid
includes fumes, vapors, etc.) (specify phases, e.g.,
SO0 = Solid 90% water, 10% toluene)
ZUse the following codes to designate average length of exposure per day:
A = 15 minutes or less D = Greater than 2 hours, but not
B = Greater than 15 minutes, but not exceeding 4 hours
exceeding 1 hour E = Greater than 4 hours, but not
C = Greater than one hour, but not exceeding 8 hours
exceeding 2 hours F = Greater than 8 hours

[}

Mark (X) this box if you attach a continuation sheet.
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9.06 Complete the following table for each work area identified in question 9.05, and for
each labor category at your facility that encompasses workers who may potentially
come in contact with or be exposed to the listed substance. Photocopy this question

CBI and complete it separately for each process type and work area.

[::] Process type ....... Flexible Polyrethane Foam Manu. Process

WOrK 8rea ...ovecesececscsonnsnnss i tesesserenansenan 2
Mode Physical Average Number of
Number of of Exposure State of Length of Days per
Labor Workers (e.g., direct Listed . Exposur Year
Category Exposed skin contact) Substance Per Day Exposed
L,M 2 Inhalation Gy E 250

lUse the following codes to designate the physical state of the listed substance at
the point of exposure:

GC = Gas (condensible at ambient SY = Sludge or slurry
temperature and pressure) AL = Aqueous liquid

GU = Gas (uncondensible at ambient OL = Organic liquid
temperature and pressure; IL = Immiscible liquid
includes fumes, vapors, etc.) (specify phases, e.g.,

S0 = Solid 90% water, 10% toluene)

Use the following codes to designate average length of exposure per day:

A = 15 minutes or less D = Greater than 2 hours, but not
B = Greater than 15 minutes, but not exceeding 4 hours

exceeding 1 hour E = Greater than 4 hours, but not
C = Greater than one hour, but not exceeding 8 hours

exceeding 2 hours F = Greater than B hours

[::] Mark (X) this box if you attach a continuation sheet.
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For each labor category represented in question 9.06, indicate the 8-hour Time
Veighted Average (TWA) exposure levels and the 15-minute peak exposure levels.
Photocopy this question and complete it separately for each process type and work

area.

Process type ....... Flexible Polyurethane Foam Manu. Process

WOrK Area .....ceverevsevssoncansonracccoscnsans 1-4
8-hour TWé Exposure Level 15-Minute Pgak Exposure Level
Labor Category (ppm, mg/m”, other-specify) (ppm, mg/m”, other-specify)
A-0 % <£1.0 ppb #% 3.0 pph

* Exposure Data Collected on Daily Basis

%% Avg. 15 Minute Peak Exposure Level Based on
34 Incidences Measured Between 0-20 ppb over
One (1) year of Monitoring Data ( 1988 Data)

[—

]

Mark (X) this box if you attach a continuation sheet.
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PART B WORK PLACE MONITORING PROGRAM

9,08 If you monitor worker exposure to the listed substance, complete the following table.

cB1
1
Testing Number of Analyzed Number of
Vork Frequency Samples Vho . In-House Years Records
Sample/Test Area ID (per year) (per test) Samples (Y/N) Maintained
Personal breathing
zone 1-3 Occasional 1 D Y 8
General work area 1-3 Dajly _Continuous D Y 8
(air)
Wipe Samples NA NA NA NA NA NA
Adhesive patches NA NA NA NA NA NA
Blood samples NA NA NA NA NA NA
Urine samples NA NA NA NA NA M
Respiratory samples NA NA NA NA NA NA
Allergy tests NA NA NA NA NA A

Other (specify)

Other (specify)

Other (specify)

lyse the follovwing codes to designate who takes the monitoring samples:

Plant industrial hygienist
Insurance carrier
OSHA consultant

Other (specify) _p1.nt Personnel

oQw>
nononon

[::] Mark (X) this box if you attach a continuation sheet.
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9.09 For each sample type identified in question 9.08, describe the type of sampling and
CBI  analytical methodology used for each type of sample.

[ 1 Sample Type Sampling and Analytical Methodology

Personal Breathing Zone Personal Continuous Monitors

General Work Area Stationary And Pogtshte Monitors

9.10 If you conduct personal and/or ambient air monitoring for the listed substance,
specify the following information for each equipment type used.

CBI
— , Averaging
[ 1 Equipment Type' Detection Limit Manufacturer Time (hr) Model Number
- < .001 A MDA Scientific 8 7100
E < .001 A MDA Scientific 8 7005
H <€.001 A CMDSystems 0.15 900
D <001 A _GMD Systems———— ——8—— —606-0+——

Use the following codes to designate personal air monitoring equipment types:

A = Passive dosimeter

B = Detector tube

C = Charcoal filtration tube with pump

D = Other (specify) Personal Continuous Monitor

Use the folloving codes to designate ambient air monitoring equipment types:
E = Stationary monitors located within work area

F = Stationary monitors located within facility

G = Stationary monitors located at plant boundary

H = Mobile monitoring equipment (specify) Portable Auto-Step Monitor
I = Other (specify)

’Use the following codes to designate detection limit units:

A = ppm

B = Fibers/cubic centimeter (f/cc)

C = Micrograms/cubic meter (u/m’)

[ 1 Mark (X) this box if you attach a continuation sheet.
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9.11 If you conduct routine medical tests for monitoring the health effects of exposure to
the listed substance, specify the type and frequency of the tests.

cBI

_ Frequency

(R Test Description (wveekly, monthly, yearly, etc.)
Pulmonary Functiopn Studies Yearly

[::] Mark (X) this box if you attach a continuation sheet.
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PART C ENGINEERING CONTROLS

9.12 Describe the engineering controls that you use to reduce or eliminate worker exposure
to the listed substance. Photocopy this question and complete it separately for each
process type and work area.

CBI
[ ] Process type ...... R Flexible Polyurethane Foam Manu. Process
Vork area ..... e ria e Ceeeeans Cereeeneeaae . 1-4
Used Year Upgraded Year
Engineering Controls (Y/N) Installed (Y/N) Upgraded
Ventilation:
Local exhaust I K Y _ 1986-88
General dilution Y UK Y 1986-88
Other (specify)
Vessel emission controls N NA NA NA
Mechanical loading or
packaging equipment N NA NA NA

Other (specify)

[ ] Mark (X) this box if you attach a continuation sheet.
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9.13 Describe all equipment or process modifications you have made within the 3 years
prior to the reporting year that have resulted in a reduction of worker exposure to
the listed substance. For each equipment or process modification described, state
the percentage reduction in exposure that resulted. Photocopy this question and
complete it separately for each process type and work area.

CBI

[ ] Process type ........ Flexible Polyurethane Foam Manu. Process
Work area ......cc00cuu.-nn N Ceeeensanenaes ceesean .o 1

Reduction in Worker
Equipment or Process Modification Exposure Per Year (%)
Increase Dilution Exhaust Capacity in Tank Area UK
__Increase Local FExhaust Capacity (Foam Line) 1K
Increase Dilution Exhaust Capacity on Floor UK
Enclo onveyors d Conmected to Local UK
[§§] Mark (X) this box if you attach a continuation sheet.
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9.13 Describe all equipment or process modifications you have made within the 3 years |
prior to the reporting year that have resulted in a reduction of worker exposure to

the listed substance. For each equipment or process modification described, state

the percentage reduction in exposure that resulted. Photocopy this question and

complete it separately for each process type and work area. |

[_] Process type ........ Flexible Polyurethane Foam Manu. Process

L3 4 - § - 9_12

Reduction in Worker

Equipment or Process Modification Exposure Per Year (X)
Increase Local Exhaust Capacity (Cut-0ff Saw) UK
Add Radiant Heatrers tp Reduce Cure Time UK

GEE] Mark (X) this box if you attach a continuation sheet.
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9.13 Describe all equipment or process modifications you have made within the 3 years
prior to the reporting year that have resulted in a reduction of worker exposure to
the listed substance. For each equipment or process modification described, state
the percentage reduction in exposure that resulted. Photocopy this question and
complete it separately for each process type and work area.

{[__] Process type ........ _ploxible Polyurethane Foam-Manu.—Process

Work area ..vesceeccas et eestetestecestaresttacesnrrarnne 4

Reduction in Worker

Equipment or Process Modification Exposure Per Year (X)
Increase Fxhaust Capacity din Curing Area K
Diluri Fx] C . {0 S Blacl e

Curing Area

l::] Mark (X) this box if you attach a continuation sheet.
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PART D PERSONAL PROTECTIVE AND SAFETY EQUIPMENT

9.14 Describe the personal protective and safety equipment that your workers wear or use
in each work area in order to reduce or eliminate their exposure to the listed
substance. Photocopy this question and complete it separately for each process type

and work area.

Process type «...vves

Work area .....vveeeevnnn Gt eeeebsees et s ns Cieseneese s 1-4

Wear or

Use

Equipment Types (Y/N)
%% Respirators Y
Safety goggles/glasses Y
%% Face shields Y
%% Coveralls Y
Bib aprons N
Chemical-resistant gloves Y

Other (specify)

% Self-C ined B b v

Apparatus

* EgseapeMasks— — — @ — Y

* For Emergency Use Only
*% Used on an as Need Basis

[ ] Mark (X) this box if you attach a continuvation sheet.
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9.15 If workers use respirators when working with the listed substance, specify for each
process type, the work areas where the respirators are used, the type of
respirators used, the average usage, whether or not the respirators were fit
tested, and the type and frequency of the fit tests. Photocopy this question and
complete it separately for each process type.

cBI
[:] Process type ......... Flexible Polyurethane Foam Manu. Process
Fit Frequency of
Vork Respirator Averag? Tested Type of ) Fit Tests
Area Type Usage (Y/N) Fit Test (per year)
1-3 Comfo TIT Face Piece E Y oT When Issued

Use the following codes to designate average usage:

Daily

Veekly

Monthly

Once a year

Other (specify) When Necessary

BOOQD>
LI T | N |

Use the following codes to designate the type of fit test:

Qualitative
Quantitative

<
[
nu

{1 Mark (X) this box if you attach a continuation sheet.
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PART E WORK PRACTICES

9.19 Describe all of the work practices and administrative controls used to reduce or
eliminate worker exposure to the listed substance (e.g., restrict entrance only to
authorized workers, mark areas with warning signs, insure worker detection and
monitoring practices, provide worker training programs, etc.). Photocopy this

CBI question and complete it separately for each process type and work area.

[}

Process type ...... Flexible Polyurethane Foam Manu. Process
Work area ....ceevvvennnn Cheereeeees e Creeaeeaaas 14
Exposure Monitoring, Respirator Protectio Traini =
9.20 Indicate (X) how often you perform each housekeeping task used to clean up routine

leaks or spills of the listed substance. Photocopy this question and complete it
separately for each process type and work area.

Process type ...... Flexible Polyurethane Foam Manu. Process
Work area ..... P 1-4

Less Than 1-2 Times 3-4 Times More Than 4
Housekeeping Tasks Once Per Day Per Day Per Day Times Per Day
Sweeping X
Vacuuming

Vater flushing of floors

Other (specify)

* Emergency — Immediate Clean-up,Diking, Absorbant

(1

Mark (X) this box if you attach a continuation sheet.
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9.21 Do you have a written medical action plan for responding to routine or emergency
exposure to the listed substance?

Routine exposure

Yes tiiieiiennnen cererseaereena ceeaa ceeersaenn e sesesaeseseenan ceesssceceanaas (:)
2

If yes, where are copies of the plan maintained?

Routine exposure: Medical Dept. Plt #2, Plt #4, Receiving Dept., Maintenance Dept. R&D

Emergency exposure: Same As Ahove

9.22 Do you have a written leak and spill cleanup plan that addresses the listed
substance? Circle the appropriate response.

Yes cevivennnn. et ererret e es R st asasa e cesaeaas (:)

R&D, P1lt #2, Plt #4, Receiving Dept.,
If yes, where are copies of the plan maintained? 1ocal and State Agencies, Local Fire

e
Has this plan been coordinated with state or local government response organizations?
Circle the appropriate response.

NO ceverevosracsesnsnsnssnasnansansasnes Ceeseraeesaes Ceeesreeresacenann Chieeeesaen e 2

923~ Who is responsible for monitoring worker safety at your facility? Circle the
appropriate response.

Plant safety specialist ............ Ceedeianas sttt Ceeseeaaees 1

INSUrance Carrier ...iieecesessossrssnsensssnconocs Cetesses ettt et rresaasens 2

OSHA consultant .....co0cneeen- e tesesrsaereessannaan et er s teeercssss 3

Other (SPECify) R&D Dept./ Plant Supervision P -1
[ ] Mark (X) this box if you attach a continuation sheet.
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SECTION 10 ENVIRONMENTAL RELEASE

General Instructions:

Complete Part E (questions 10.23-10.35) for each non-routine release involving the listed
substance that occurred during the reporting year. Report on all releases that are equal
to or greater than the listed substance’s reportable quantity value, RQ, unless the release
is federally permitted as defined in 42 U.S.C. 9601, or is specifically excluded under the
definition of release as defined in 40 CFR 302.3(22). Reportable quantities are codified
in 40 CFR Part 302. If the listed substance is not a hazardous substance under the
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) and,
thus, does not have an RQ, then report releases that exceed 2,270 kg. If such a substance
hovever, is designated as a CERCLA hazardous substance, then report those releases that are
equal to or greater than the RQ. The facility may have answered these questions or similar
questions under the Agency’s Accidental Release Information Program and may already have
this information readily available. Assign a number to each release and use this number
throughout this part to identify the release. Releases over more than a 24-hour period are
not single releases, i.e., the release of a chemical substance equal to or greater than an
RQ must be reported as a separate release for each 24-hour period the release exceeds the
RQ.

For questions 10.25-10.35, answer the questions for each release identified in question
10.23. Photocopy these questions and complete them separately for each release.

PART A GENERAL INFORMATION

10.01 Vhere is your facility located? Circle all appropriate responses.

CBI

D TR T (=3 3 0 Y (:)
Urban Brea ..ueeeuiunnvensssocetssssosensossssstosssscssssosssennnnssssonsssssssnsass 2
Residential Area ...vvvvveireneriirenrennsnnssnscnnscnnsans et eae e . .3
ABTicUltUra)l AIEA sovvvreorneserossossnsnnssssasssasossssssonassonssssnssosssssnns 4
Rural area ....... P e N eee D
Adjacent to a park or a recreational area ...........covu.nn DO
Within 1 mile of a navigable waterway ........ceieerriirrenrtnnrnnensnoronenns Ceeeen 7
Vithin 1 mile of a school, university, hospital, or nursing home facility ........
Vithin 1 mile of a non-navigable waterway .........ccciviiiiiuvnennn. Ceeeenaaeas 9
Other (specify) Ceeeaaaas N e 10

[::] Mark (X) this box if you attach a continuation sheet.
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10.02 Specify the exact location of your facility (from central point where process unit
is located) in terms of latitude and longitude or Universal Transverse Mercader
(UTM) coordinates.

Latitude .....c.vvvevvnnnnns treeretiareanan Cereeena 40 ° 57 30 "
Longitude ..vvieivreeirnetentsstsoaronsannnnsnnns ‘e 75 .- ° sg " 3p "
UTM coordinates ............ Zone 18 , Northing 414.00 , Easting 4536.5

*6-03 If you monitor meteorological conditions in the vicinity of your facility, provide
the following information.

Average annual precipitation .......ciiiieiiicrnenss inches/year

Predominant wind direction ...uovvieveereeinnesnnonsns

408+04~ Indicate the depth to groundwater below your facility.

Depth to groundvater ..... P rsesassrassanaanaraaasas meters

10.05 For each on-site activity listed, indicate (Y/N/NA) all routine releases of the
listed substance to the environment. (Refer to the instructions for a definition of
CBI Y, N, and NA.)

[1] Environmental Release

On-Site Activity Air Vater Land
Manufacturing NA NA NA
Importing NA NA NA
Processing Y N N
Othervise used NA NA NA
Product or residual storage Y N N
Disposal NA NA NA
Transport NA NA NA

[::] Mark (X) this box if you attach a continuation sheet.
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10.06 Provide the following information for the listed substance and specify the level
of precision for each item. (Refer to the instructions for further explanation and

an example.)

CBI
[_]
Quantity discharged to the air ............... % 77 0 kg/yr + 20 %
Quantity discharged in wastewaters ......... .o NA kg/yr + o %
Quantity managed as other waste in on-site
treatment, storage, or disposal units ........ NA kg/yr + o5 %
Quantity managed as other waste in off-site
treatment, storage, or disposal units ........ NA kg/yr + 0%

* ( Data Based on Extrapolation of Limited Monitoring Data)

[ 1 Mark (X) this box if you attach a continuation sheet.
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10.08 Describe the control technologies used to minimize release of the listed substance
for each process stream containing the listed substance as identified in your
process block or residual treatment block flow diagram(s). Photocopy this question

CBI and complete it separately for each process type.

[ 1 Process type ......

Stream ID Code Control Technology Percent Efficiency

NA

[ 1 Mark (X) this box if you attach a continuation sheet.
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PART B RELEASE TO AIR

10.09 Point Source Emissions -- Identify each emission point source containing the listed
substance in terms of a Stream ID Code as identified in your process block or
CBI residual treatment block flow diagram(s), and provide a description of each point

source. Do not include raw material and product storage vents, or fugitive emission
[ 1] sources (e.g., equipment leaks). Photocopy this question and complete it separately
for each process type.

Process type ..... . Flexible Polyurethane Foam Manu. Process

Point Source

ID Code Description of Emission Point Source
7HH Exhaust from Cut-0ff Saw

Vent From Process Tunnel

IV,7Y,7BB

GG 000 Vent From Foam Qt‘nrngp/(‘nring Area

[::] Mark (X) this box if you attach a continuation sheet.
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10.10 Emission Characteristics - - Characterize the emissi

ons for each Point Source ID Code identified in question
10.09 by campleting the following table.

Q@I Maximm Maxcimum
__ Point Maxdimum Emission BEmission
[ ] Source Average 5 ) Average Emission Rate Rate
D Physicel:l Emissions  Frequency Duration Emission Rate Frequency  Duration
Code State (kg/day) (days/yr) (min/day) Factor” (kg/min) (events/yr) (min/event)
7V,7Y,7BB
JHH k¥4 0.22 250 240 NA 0.0016 250 30
7GG \'/ 0.08 250 240 NA NA NA NA
IIT,7KK V¥ 0.01 100 120 NA NA NA NA

'Use the following codes to designate physical state at the point of release:
G = Gas; V = Vapor; P = Particulate; A = Aerosol; 0 = Other (specify)

2Frequency of emission at any level of emission

*Duration of emission at any level of emission

4Ave'.rage Emission Factor — Provide estimated (+ 25 percent) emission factor (kg of emission per kg of
production of listed substance)




. | | . .

10.11 Stack Parameters -- Identify the stack parameters for each Point Source ID Code
identified in question 10.09 by completing the following table.
CBI
[ ] Stack
o Point Inner Emission
Source Diameter Exhaust Exit
1D Stack (at outlet) Temperature Velocity Building . Building Vent
Code Height(m) (m) (°C) (m/sec) Height(m)l Width(m) Type
7V,7Y 1.22111
7BB 3m 0.45m Ambient 8m/s 10m 27m v
1.22m
1GG 3m 0.45m Ambient 8m/s 10m 40m AVi

FIL,7KK- —3m— —0.07m—— - Ambient — —0.05m/s —1O0m— -27¢o4bm —V——

7iiii ATA 1 éﬂﬂ: :I' =0 t
INF2Y L1

1Height of attached or adjacent building
’yidth of attached or adjacent building
*Use the following codes to designate vent type:

H
)Y

Horizontal
Vertical

[ ] Mark (X) this box if you attach a continuation sheet.
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10.12 If the listed substance is emitted in particulate form, indicate the particle size
distribution for each Point Source ID Code identified in question 10.09.
Photocopy this question and complete it separately for each emission point source.

CBI
[__]
Point source ID code ...vvvvvninnnnns ettt eer et NA
Size Range (microns) Mass Fraction (% + ¥ precision)
<1 NA
21 to <10 NA
210 to < 30 NA
2 30 to < 50 NA
2 50 to < 100 NA
2 100 to < 500 NA
> 500 NA

Total = 100%

[::] Mark (X) this box if you attach a continuation sheet.
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PART C FUGITIVE EMISSIONS

10.13 Equipment Leaks -- Complete the following table by providing the number of equipment
types listed which are exposed to the listed substance and which are in service
according to the specified weight percent of the listed substance passing through
the component. Do this for each process type identified in your process block or
residual treatment block flow diagram(s). Do not include equipment types that are
not exposed to the listed substance. If this is a batch or intermittently operated
process, give an overall percentage of time per year that the process type is
exposed to the listed substance. Photocopy this question and complete it separately

CBI for each process type.

(] Process type ..... Flexible Polyurethane Foam Manu. Process

Percentage of time per year that the listed substance is exposed to this process

LYPE cevviveennnnnenronsanas Chersaees s as e Creereera e e 100 b4

Number of Components in Service by Weight Percent
of Listed Substance in Process Stream

Less Greater

Equipment Type than 5% 5-10%  11-25%  26-75%  76-99%  than 99%
Pump seals’

Packed

Mechanical 2

Double mechanical?
Compressor seals’
Flanges 25 50
Valves

Gas’

Liquid 25 45
Pressure relief devices® 10

(Gas or vapor only)
Sample connections

Gas

Liquid 2
Open-ended lines®

(e.g., purge, vent)

Gas 5

S
List the number of pump and compressor seals, rather than the number of pumps or
compressors

10.13  continued on next page

[::] Mark (X) this box if you attach a continuation sheet.
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10.13 (continued)

21f double mechanical seals are operated with the barrier (B) fluid at a pressure
greater than the pump stuffing box pressure and/or equipped with a sensor (S) that
will detect failure of the seal system, the barrier fluid system, or both, indicate
with a "B" and/or an "S", respectively

3 . - . . .
Conditions existing in the valve during normal operation

4Report all pressure relief devices in service, including those equipped with
control devices

>Lines closed during normal operation that would be used during maintenance
operations

10.14 Pressure Relief Devices with Controls -- Complete the following table for those
pressure relief devices identified in 10.13 to indicate which pressure relief

CBI devices in service are controlled. If a pressure relief device is not controlled,
enter "None" under column c.

- a. b. c. d.
Number of Percent Chemigal Estimated R
Pressure Relief Devices in Vessel Control Device Control Efficiency
5 100% aniqlrn Disc 1091

Spring-OverPressure

> 100% —Pressure-Relief 100%

'Refer to the table in question 10.13 and record the percent range given under the
heading entitled "Number of Components in Service by Weight Percent of Listed
Substance" (e.g., <5%, 5-10%, 11-25%, etc.)

*The EPA assigns a control efficiency of 100 percent for equipment leaks controlled
vith rupture discs under normal operating conditions. The EPA assigns a control
efficiency of 98 percent for emissions routed to a flare under normal operating
conditions

[::] Mark (X) this box if you attach a continuation sheet.
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10.15 Equipment Leak Detection -- If a formal leak detection and repair program is in
place, complete the following table regarding those leak detection and repair
procedures. Photocopy this question and complete it separately for each process

type.
CBI
[ ] Process tYPe .eeeeiiiiuinunnnineeeninnnnnnanseness TDI Usage £ in Manu.
Leak Detection
Concentratiogn
(ppm or mg/m’) Frequency  Repairs Repairs
Measured at of Leak Initiated Completed
Inches Detection Detection (days after (days after
Equipment Type from Source Device {per year) detection) initiated)
Pump seals
Packed NA
Mechanical NA
Double mechanical NA
Compressor seals NA
Flanges NA
Valves
Gas NA
Liquid NA
Pressure relief
devices (gas
or vapor only) NA
Sample connections
Gas NA
Liquid NA
Open-ended lines
Gas NA
Liquid NA

'Use the following codes to designate detection device:

POVA = Portable organic vapor analyzer
FPM = Fixed point monitoring
0 = Other (specify)

[::] Mark (X) this box if you attach a continuation sheet.
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10.16 Raw Material, Intermediate and Product Storage Emissions - - Complete the following table by providing the information on each

liquid raw material, intermediate, and product storage vessel containing the listed substance as identified in your process block
CBL or residual treatment block flow diagram(s).

— Operat-
[ ] Vessel Vessel  Vessel ing
Floating Composition Throughput Filling Filling  Imner Vessel Vessel Vessel Design Vent Control Basis
Vess?l Roofz of Stored3 (liters Rate Duration Diameter Height Volume Enission4 Flcow5 Diameter Efficiency  for .
Type~ Seals” Materials™ per year) (gpm)  (min) (m) (m) (1) Controls Rate (cm) (%) Estimate
P NA @ _100Z UK 60 160 3.6 4 36,400 NA NA 7.6 NA NA
P NA 100 K 60 160 3.6 4 36,400 NA NA 7.6 NA NA
H NA 100% UK 60 300 3 3 76,800 NA NA 7.6 NA NA
H NA 100% UK 60 300 _ 3 3 76,800 NA NA 7.6 NA NA
B NA 100% UK 60 300 3 3 85,500 NA NA 1.6 NA NA
P NA 1007 K. 60 300 2. 4 17,100 NA NA 7.6 NA NA

‘Use the following codes to designate vessel type:

F = Fixed roof

CIF = Contact intemal floating roof
NCIF = Noncontact intermal floating roof
EFR = External floating roof

= Pressure vessel (indicate pressure rating)

P
H = Horizontal
U = Undergroumd

*Indicate weight percent of the listed substance. Include the total

‘Other than floating roofs

*Use the following codes to designate floating roof seals:

Mechanical shoe, primary
Shoe-mounted secondary
Rim-mounted, secondary

MS1

SEEERERR

5Gas/va.por flow rate the emission control device was designed to handle (specify flow rate units)
SUse the following codes to designate basis for estimate of control efficiency:

C = Calculations
S = Sampling

= Liquid-mounted resilient filled seal, primary
= Rim-mounted shield
= Weather shield

= Vapor mounted resilient filled seal, primary
= Rim-mounted secondary
= Weather shield

volatile organic content in parenthesis




. .
* . .
. lll

PART E NON-ROUTINE RELEASES

10.23 Indicate the date and time when the release occurred and when the release ceased or
was stopped. If there were more than six releases, attach a continuation sheet and
list all releases.

Date Time Date Time

Release Started (am/pm) Stopped (am/pm)

1 __NA
2

10.24 Specify the weather conditions at the time of each release.

Wind Speed WVind Humidity Temperature Precipitation
Release (km/hr) Direction (%) (°C) (Y/N)

1 NA
2

[::] Mark (X) this box if you attach a continuation sheet.
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Fate of TDI and MDI in Air, Soil, and Water

D. S. GILBERT*
International Isocyanate I nstitute, Inc.
119 Cherry Hill Road
Parsippany, New Jersey 07054
USA

ABSTRACT

Toluene diisocvanate (TDI) and methylene diphenylene
diisocyanate (MDI) are used in the production of
polyurethanes. They can cause respiratory problems at
very low concentrations, and workplace and emission
levels have been subject to rigorous controis for many
years. As a result of these controis, and the very low
vapour pressures of the products and their variants,
environmental pollution due to emissions or spillages is
very low.

IIT has sponsored a range of studies to determine the fate
of TDI and MDI in air, soil and water. Studies of simulated
atmospheric conditions indicate that TDI is destroyed pre-
dominantly by OH radicals, without the formation of
toluene diamine (TDA). TDA or MDA (methylene diani-
lene), if generated in the atmosphere from any source, are
also destroyed by OH radica] attack, and no accumuiation
of these products is expected. -

In soil and water TDI and MDI are converted to
polyureas, which are chemically inert, and which appear
to cause no toxicological effects, The initial rate of reaction
of TDI and MDI with water is relatively fast, but in many
conditions the resulting polyurea products encapsulate
agglomerations of the diisocyanates and rates of reactions
decrease rapidly. Under aquatic conditions TDA and MDA
are produced in low, transient, concentrations, Studies of
the interactions of TDI and MDI with bioaquatic systems
are difficult to execute consistently, due to the problem of
formulating and controlling suitabe conditions of chemi-
cal addition. However, the broad overview is that the
ecological impact of such interactios is likely to be slight
and reversible, III continues its work in these fields.

INTRODUCTION

Polyurethanes are remarkable materials which are
used in many aspects of modern life, including insula-

*Current address: I Safety Office, PO. Box 42, Hexagon House,
Blackley, Manchester, M9 3DA, England.

tion, furnishing, construction, surface coatings, spopy and
medical care. In recent years a range of diisocyanateg

toluene diisocvanate (TDT) and methylene diphenyleng
diisocyanate (MDD still dominate the field. World prody, -
tion of each is currently approaching 1 million tong
annum. The International Isocyanate Institute. Ine ) is
an association of manufacturers of TDI and MDI, anq ity
Member Companies produce a very large Proportion of
total world tonnage. The main aim of ITl is the promotion
of the safe handling of TDI and MDI, and it has made 5
major contribution to our knowledge of the enviornmental
effects of TDI and MDI through project sponsorship. Some :
of those projects are discussed here, within the context of >
the physical and chemical broperties of TDI and MDL. &

It has been known for many years that TDI and MDI can
cause respiratory effects at very low concentrations
Accordingly, the Production, handling, distribution, use
and emission of these materials has been subject to
increasingly rigorous control by the industry and reguia-
tory bodies, to protect workers and the population at large.
This has given rise to benefits in terms of environmental
effects. As a resuit of engineering controis and well-defined
procedures, large spillages are infrequent and usually
dealt with effectively, and levels of emission are normally
very low.

PRODUCTS AND PROPERTIES

TDI and MDI are supplied to the polyurethane industry
as a variety of products, designed to give a range of han-
dling characteristics and polyurethane product properties.
These include 80/20.TDI, 65/35TDI, TDI prepolymers.
polymeric MDI, monomeric MDI, and variants of both
types of MDI. Of these products 80/20-TDI and polymeric
MDI still predominate: some of their physical properties
(along with those of monomeric MDI) are given in Table L.

FDIL is sometimes referred to as a “highly reactive and
volatile substance” Both points require qualification. The
reactivity of TDI (to water and polyols) is normally only
observed in catalysed chemical systems used for the pro-
duction of polyurethanes. We shall see that in the environ-
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Table 1. Some properties of TDI and MDI [1,2,2.4,5].

J—
3 . To¢ MO
g Properf‘/ 80/20 Polymenc Monomeric
i —_— - ‘
: State at 25°C liquia liawa solia
" SG. a1 25°C gem® 1.21 123 122
Meing Pont °C ca. 18 <10 28
: Boning Pomnt °C 251 Polymenzes at ca 250°C 171 at 1.33 moar
& with evotution of CO, 200 at 6.6 mpar
iﬁ ’ 230 decomposition
5 (VP TDY
& vapour Pressure mbar V. P warer
.'%] ' T= 0°C 33 x 10~ (5 x 10-4)
-3 3 25°C 33 x 10 (10 x 104 <10 <10
21 | 35°C 75 x 10 (13 x 1079
Equilibrium Vapour
Concentration at 25°C  mg/m? (ppm) 220 (30) ca 0.09 (0009) 0.09 (0.009)
Flasn Point™ °C 135 230 212

*30/20 TDI is 80% 2.4TCl, 20% 2,6TDI.
»Clevelana Cpen Cup, ASTM D92.

t and

; have ‘

% but ment the rate of reaction of TDI with water depends on a
ylene variety of factors. As regards volatility, TDI has much
rodus. lower equilibrium vapour pressures than does water, Over
15 per the range 0-35°C those of TDI are ca 1000 times lower
(HD'IS than those of water (see Table 1). At 25°C the equilibrium
‘.nd s vapour concentration of TDI is 30 ppm: those for polymeric
lon of and pure MDI are considerably lower. The equilibrium
i‘:;::: i vapour concentrations of modified MDIs and TDIs are even

lower than those of the parent isocyanates. In Figure 1 is
given the generally accepted sequence of reactions foilow-
ing the interaction of TDI with water.

Further reactions will almost certainly take place at the
remaining NCO groups. A similar sequence can be illus-

trated for MDI. The unstable intermediate produced
' mposes to the amine with the liberation of CO,, and
the amine reacts immediately with more diisocyanate to
Yield a polyurea. However, as Saunders and Frisch (6]
pomt out. the interactions of diisocyanates and water are
- Smplex and may invoive several mechanisms. It is a com-
. |on misconception that in the presence of water TDI is
fonverted to toluene diamine (TDA) in stoichiometric pro-
Portions, This is certainly not the case, but an important
Juestion is to what extent TDI (or MDD gives rise to traces
A {or MDA—methylene dianiline) in the environ.
e I View of the toxic properties of aromatic amines.

sental

v - nco NCO (-] T
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O Orm —"E‘ O yn
+ Q
* 4100 DISUBSTITUTED UREA n

L3 seacmon
it g ncO nco
[T \
N SY

Figura ;.
The reacuon of toluene diisocyanate and water.

EMISSIONS INTO THE AIR
Sources

TDI is used very predominantly for the production of
flexible foam slabstock and moulding. Emissions from
these processes are known to be richer in 2,6 TDI than is
the 80/20 TDI starting material [7). TDI emissions are
often vented to atmosphere, but concentrations are rather
low. In a study of six W. German flexible foam factories in
1979, the University of Stuttgart found [8] that stack con-
centrations were in the range 3-8 mg/m?®, which repre-
sented about 0.005% of the total TDI used. In the UK and
some states of the USA there are very rigorous require-
ments regarding emissions: “fenceline” concentrations of
the order 0.003 mg/m® (0.0004 ppm TDI) or lower are re-
quired in some cases.

As regards MDI, typical emission levels are more
difficult to quantify, due to the diversity of applications
and wide variety of MDIs (prepoiymers and variants)
which are used. According to the application the emissions
may comprise (a) MDI vapour, (b) MDI aerosol (and
vapour}, or (c) reacting mix aerosol (and vapour) which will
be converted predominantly to a polyurethane. In many
applications emission leveis are much lower than those
from TDI flexible foam processes. About half of the MDI
produced is used in moulding (or refrigerator) manufac-

_ture, which usually give extremely low emission levels.

The British Rigid Urethane Foam Manufacturers’ Associa-
tion has carried out a recent survey [9] of Member Compa-
nies’ polyurethane production facilities, in which insula-
tion board is produced by spray and liquid laydown
techniques, and rigid foam slabstock i3 produced by both
continuous and discontinuous techniques: their produc-
tion comprises about 50% of total UK rigid foam manufac-
ture. Normal emission levels were found to be 0.2 mg/m* or
lower with occasional excursions above that level.
Deveiopments in polyurethane processing and the con-
trol of emissions are leading to improved environmental
conditions. Noteworthy here are (a) increasing use of RIM
closed-circuit moulding technology and (b) developments
in the carbon absorption of emissions [10]. Discussions
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£,12] are in progress in the flexible foam industry to
4ssess the viability of co-absorption of TDI and chloro-
fluorocarbon emissions, with subsequent recovery of the
latter.

The Fate of TDI in the Atmosphere

Several workers [13-16] have carried out studies.to
investigate the kinetics and reaction products of TDI in
the atmosphere. Most of these have been reviewed by
Holdren et al. [17]. The results of work in this field should
be considered in the light of (a) the highly adsorptive prop.
erties of TDI and (b) the possible conversion of TDI to TDA
under the conditions of sampling and analysis: similar
considerations apply to MDI. Walker and Pinches (18]
sampled ambient air in flexible foam factories and con-
cluded that appreciabie quantities of TDA had been
formed from TDI in the atmosphere. Sandridge [19], in a
critique of the study, explained their findings in terms of
interfering species in the analyses. Walker acknowledged
[20] this possibility and agreed that their conciusions
might have been erroneous, or at least, premature. Similar
resuits have not been reported since.

A major study [17,21] on this topic has been carried out
by Holdren, Spicer, and Riggin of the Battelle Institute,
Columbus, Ohio, U.S.A, Experiments were carried out in a
large (17 m?) chamber, lined with PTFE sheeting, in order
to minimize wall effects. A series of atmospheres were gen-
erated in the chamber to simulate environmental condi-
tions and to determine the parameters giving rise to loss of
TDI from the gas phase. Experiments were carried out
both in darkness and with trradiation. An important
feature of the work was the use of many instrumentat tech.
niques to analyse the atmospheres. An assessment of the
effects of the following was made (a) photolytic decomposi-
tion, (b) photochemically induced pollutants (eg., O,, OH
radicals), (e) urban hydrocarbon mixture and ammonium
sulphate particles, (d) TEDA (triethylene diamine), a very
commonly used catalyst and (e) possible conversion of TDI
to TDA. Outline results of the study are given in Table 2:
the final column gives the net loss rates, obtained by sub-
tracting the wall loss rates from the average removal rates,

It was found that under the experimenta ¢y iy 2
Ny

{a) The first order loss rate of TDI from the Vapoyp o

In humid air (7-70% R.H.) and darinesg wag

low (ca. 15% per hour). ra

Irradiation caused an increase in loss rate (by o

per hour). the increase being mainiv attribﬁta};]

(b)

LTS

{c)

free radical attack. The loss rate was little affe
the presence of a variety of cornmon atmospheyi, . 7
lutants, ‘ P
The rate of TDI loss increased verv considera) ¥
44% per hour) when the level of TEDA Vabou,.y Ty -
increased from 0.2 ppm to 2 ppm under ir}adiatim :
conditions. :
(d No TDA was found above the detection limit of 1o
ng/ml. which would correspond to a maximum Conves,
sion of 0.05% TDI to TDA. "3
(e) Surface absorption onto the chamber lining was 3 gig, 0t
nificant removal mechanism. g

The above findings indicate that TDI which is em;
during davlight hours has a half'life of about 3 ho
which is little affected by common atmospheric polluzay
and which is independent of relative humidity (770
The loss rate may be affected by the presence of TEDA
under factory conditions, although TEDA emission levelg
are normally well below 2 ppm in flexibje foam manufae.
ture, it is believed. There are other tertiary aliphatje
amine catalysts, more volatile than TEDA (notably N.
ethyl morpholine), which might affect TDI loss rates in
Practice. A study of emission levels of a range of amine cat.
alysts used in flexible foam technology is currently in
progress [22],

Fate of TDA, MDA and TDI under Photolytic Conditions

(23] indicate that direct for-
mation of TDA (or MDA) from the corresponding diiso-
cyanates by atmospheric hydrolysis processes is very
unlikely, and the Battelle study results support this.
Whilst it seemed unlikely that appreciable concentrations
of TDA (or MDA) would arise from airborne TDI (or MDD,

Theoretical considerations

Table 2. TDI removai rates.

Net Loss Rate

Avg. TDI (TDI Removal
Removal Rate Minus Wall
Experiment  Urban Mix Irradiation TEDA Other Species Rate hr Loss Rate) hr!
1 No No No - 0.15 0
2 No Yes No - 0.36 0.21
3 Yes Yes No - 0.36 0.21
4 Yes Yes No 0.5 ppm Ammonia 0.33 0.18
. 5 Yes Yes 2 ppm - 0.99 0.84
6 Yes Yes No 100ug/m* Ammonium Sulphate 0.40 0.25
7 No No No - 0.35 0
8 No Yes No 4 ppm Nitrous Oxide 0.38 0.03
9 Yes No 0.2 ppm - 0.36 0.01
10 Yes Yes 0.2 ppm - 0.55 0.20

*0.15/hr = 15%/hr (see text),
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funded a study to investigate the fate of airborne TDA
and MDA, to address their possjble formation from any
source. The gas phase decomposition of ’I_'DI was also in-
cestigated. Present knowledge [24] 1nd1cate§ that tro-
spheric degradation of trace gases {.excludmg _oleﬁmc
substances) are predominantly deFermmed by their reac-
tions with OH radicals. (The Batteile study had already in-
dicated that free radical attacic i; a much more important
mechanism than direct photolysis in gas-phase TDI loss.)
sccordingly, the study (23], which was carried out by
Becker. Bastian and Klein of Wuppertal University,
FR.G., was of OH radical attack. The reaction vessel was a
420 litre glass cylinder into which was introduced the
given test substance at atmospheric pressure. Hydroxy
radicals were generated by the photolysis of methyl nitrite
in the presence of NO to prevent the formation of O, and
NO, radicals. The loss rate of the test substance was com-
ared with that of a reference material at 25°C, using
long-path FTIR absorption spectroscopy. The conditions of
the experiments were such that the results relate only to
gas phase losses, and not to deposition rates or heterogene-
ous reactions. Decomposition products were not in-
vestigated.

Tropospheric half lives (r) under simulated conditions for
the first order bimolecular reaction of the test substance
with OH radical (concentration [OH]) were derived from
the rate constants gy, where:

7 = 0.69 (koy x (OHI"

The results, along with those of some other substances
as cited by Becker and co-workers, are given in Table 3.

The resuits indicate that under simulated atmospheric
conditions the OH radical-initiated reactions of MDA and
TDA are relatively fast and more rapid than those of TDI
and of several hydrocarbons. for example. Under such con-

- ditions, the rate-determining step of a possible sequence:

generation of airborne TDI —=

OH
airborne TDA — products

WOuld_be the generation of airborne TDI, and no accu-
mulan'on of atmospheric TDA would result.
The investigators also studied gas-phase OH radical at-

_ tack of TDL The decay rate (0.053 hr™') was lower than

that found by the Batteile Group (0.21 hr™), but they con-
ed that this was not unexpected in view of the scatter
results and not fully comparable experimental design.
Timents were carried out at 25°C and 28°C, respec-

Comhustion of TDI and MDI

-

‘:d"e parameters of TDI and MDI have been studied
er labox_-atory conditions {3,25]. The results are in ac-
mce with Practical experience, notably that they are
e %r:ly with difficulty and do not support combustion
N €Ir' resistance to ignition is reflected in their
pomnts (Table 1), which are relatively high, compared
%8 of many products which are transported and

ity cunder- similar conditions {3). Apart from the care-

: lt"_nt!.‘olled destruction of TDI and MDI in incinera-
‘Wislikely thae they would only be burnt in large acci-

Table 3. Hydroxyl radical attack of various substances.

Troposonene

Substance 1/2 Lifeumes (nhr}
DI (80:20) 13.0
TDA (2.4 0.5
TDA (2.54) 1.0
MDA 3.2
Propane 82.0
Toluene 15.6
Aniiine ' 0.8

dertal fires. It is expected that the combustion products
wotllc not be dissimilar to those from a range of natural
ana synthetic nitrogen-containing compounds, and that no
unique harmful products would be formed.

SOIL AND WATER

TDI and MDI may come into contact with soil or water
following accidental spillage. Experience gained from such
spillages indicates that they are usually well contained.
Monomeric MDI (mp 38°C), when handled as a liquid,
solidifies on contact with soil or water. Under many cir-
cumstances TDI (mp ca. 15°C) and many modified TDIs
and MDIs solidify, too. Polymeric MDI solidifes only at low
temperatures not usually encountered in the environ-
ment. However, polymeric MDI. as well as the other
materials under consideration, has specific gravity and
viscosity greater than those of water, and experience
indicates that it rapidly sinks in water without becoming
finely divided. This effect has even been observed in a fast-
flowing stream.

Agglomerations of MDI and TDI react with water to
form a hard crust of inert, water-insoluble material com-
prising polyureas. Analysis of such polymeric materials is
very difficult and precise work on their composition has
not been carried out. However, the products of reaction of
polymeric MDI and 80/20 TDI with water investigated in
animal studies have been found to give no observable
acute effects. LD 50 values for both polymeric MDI- and
80/20 TDI-based polyureas were found [26]to be > 15 grkg
in rats (single gavages in peanut oil, period of observation
14 days, no fatalities).

Soil

Information on the interaction of isocyanates with soil or
sand is important in terms of (a) the impact of accidental
spillage onto soil and (b) the efficacy and possible
environmental effects of using wet soil or sand as a means
of decontaminating a spillage area. Large accidental spil-
lages are usually decontaminated by the application of
large quantities of water or by covering and mixing the
diisocyanate with wet earth. The use of wet earth or sand
is preferable, wherever local conditions allow it, because
the diisocyanate remains localised and the mixture, when
inactive, can be disposed of easily. Washing away material.

-especially from an impervious surtace such as a factory

floor or road, could cause further distribution of reacting
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’ Table 4. Analysis of TDI (+ TDA ) in soil sampies.

After 1 week TOI (+ TDA) = 0.20 to 100 ppm by wt.
TDI(+ TDA) = 0.06 to 1.0 ppm by wi.
TDA not detected (detection fimit 0.1 ppm)

TDA not detected at 20-100 cm depth
(detection limit 0.05 ppm)

Ahter 6 weeks
After 1 year
After 6 years

material, and in a more finely divided state if high
pressure hosing is used.

Studies on models have been carried out (a) to simulate
the covering of a TDI spillage with wet sand and (b) to

**C-labelled MDI and TDT in different = gricultural soils, In
addition, a study has been carried out on the environmen-
tal impact of an actual large spillage of TDI. These have
been reviewec elsewhere (27,28], but the main points are
outlined below.

The results [29] of model experiments indicated that TDI
in undisturbed wet sand (coarse or fine) is converted to
polyureas at a rapidly decreasing rate. After 24 hours,
5.5% of the original TDI Wwas unreacted and after 8 days
3.5% remained. These findings can be explained in terms
of the encapsulation of TDI within a forming crust of
polyurea, which Impedes the further penetration of water.
No TDA was found above the detection limit of 0.01 ppm.
In a separate study [30] the possible degradation of
polyureas prepared from *“C-labelled MDI and TDI was
studied in different agricultural soils. No degradation was
detected: “CO, was not evolved, indicating that TDA was
not formed.

In April 1975 a road accident occurred, as a result of
which 14 tons of TDI were deposited on marshy ground.

The spillage was covered with absorbent materials
(mainly sand). A six-vear study (31] was carried out in
close collaboration with the local authority to investigate
the consequences of the incident. Qutline findings are
given in Table 4. No TDI (or TDA) were found in a brook
connected to the marsh after intervals of 10 days and 12
weeks.

Analysis of samples at the l-week and 6-week stages was
carried out by a method which did not distinguish between
TDI and TDA. It is assumed from the studies reported
above that TDI was the predominant species. The results
are again compatible with the encapsulation of TDI by a

Table 5. Resufts of Hamburger and co-workers.

Test MDI : TDI
Biodegradation (Inherent) None None
% in 28 days

Bactena Toxicity

(E. Coliy mgit, 24 h
Daphnia Reproduction
(Caphnia magna) mg#, 24 h

EC 50 > 100 EC 50 > 100

No negative effects at
highest concentration
(TDi ~ 05, MDI - 10)
Daphnia Toxicity EC 50 = 1000 EC 50~750
(Daphnia magna) mg/l, 24 h

Fish Toxicity
(Zebra fish) mg/l. 96 h

LC O > 1000 LC 0> 100
LC 100 = 250
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' were made during Spring, summer, autumn, and Win

polyurea crust. It is noteworthy that the Vegetatign |
site of the incident had developed normally ..~ ® Uy, 3
1975: grass grew normally, new foliage appeargq ong Jtur J
and flowers bloomed. ‘

Water

[I has funded a number of studies on the chemicg;
biological effects of MDI. MDA, TDL. ang TDA i o, 2™
and river water models [32-35]. In addition, Cum?;nh
[36] have investigated the toxicity of TDI to fl‘EShWater a‘t ;
saltwater organisms. Duff [27], and Brochhagen
Grieveson [28] have reviewed the above findings, Fuji
[32] carried out studies on the presence of TDI, TDA, M
and MDA in marine and river water and in pgj

cyanates to the systems. Observations on the river p,

Low concentrations of both diisocyanates and the res = B
tive diamines were found in most cases on day 1, hyt thegs -
were transient. It is not foreseen that aquatic life woy]g be
subject to long-term exposure from TDI TDA, MDI, o
MDA following a spiilage of MDI or TDI. IIJ Studieg
devoted only to the effects of MDA and TDA on aquatic lifg

will be reviewed in a future publication. :

Caspers, Hambureer, Kanne, and Klebert [34] of Bayer -

AG, Leverkusen, FR.G., have recently compieted a com.
prehensive study for 0T of the effects of TDI and MDJ (also
TDA and MDA) on aquatic life, following OECD Guide-
lines 302C, 209, 202, and 203, Their outline results are
presented in Table 3.

The resuits shouid be taken as indicators of the general
overview of the immediate effects of acute exposure
Details of the methodoiogy and analysis of the results, as
presented in the original report, are required for an ip.
depth interpretation of the study. The findings, which are
broadly in agreement with those of other workers {32,33],
indicate that:

(a) The reaction products of TDI and MDI with water do
not biodegrade readily. ,

(b) TDI and MDI are not appreciably toxic to bacteria.

(c) When dispersed in water with moderate efficiency,
MDI and TDI are not appreciably toxic to daphnia: no
negative effects on their reproduction were found at
the highest concentrations used.

(d) Results on the toxicity of MDI and TDI to fish were
rather inconsistent and the authors comment that
harmful effects due to ora] ingestion or mechanical
violation of body tissues could not be excluded. The
broad finding was that the immediate toxic effects of
MDI and TDI due to acute exposure are ratt.er low.

The investigators carried out several tests with very
high shear stirring, and found increased fish and daphnia
toxicity under such conditions: the results are not included
here since such conditions could not be foreseen in the en-
vironment. A simple understanding of the acute fish tox-
icity of TDI and MDI can not be gained from the different
LC 50 results of Hamburger et al., obtained at different
stirring rates, taken along with the results of Fujiwara
and Curtis et al., who each used different species and
different experimental conditions. This is not unexpected.
Such studies with MDI and TDI are especially difficult to
interpret because of the inherent problem that the chemi-
cals are almost totally insojuble in, and react with, the

DL, ‘3
crusts, following the addition of the TeSpective Gija, g




edium to form insoluble products. OECD Guidelines do
m define the mode of addition of such materiais. Under
% npéerenﬁ stirring conditions the physical form and the
= d‘ mical composition of the reaction products wiil differ.
% chel t respect it is interesting to note the comment of
3 In thakt
Curtis and co-workers (36] who found TDI hazardous to
‘esiiwaler minnows (but not to saltwater shrimp: “The
:[‘D.l appeared to_be toxic to fa.t}_leaci minnows oniy in
:al ang anreacted form. since ail mortalities occurred dprugg the
Narme | first twelve hours of test. A congun"enc‘decregse in pH was
Setal, % opserved as a result of carbon dioxide formation.” It is also
erand possible that toxic etfects could‘ hz;ve resulted from the
n ang ‘? associated formation of carbon dioxide.
Yiwars 7
; MDL . % &
dyurea =2 ¥
l:ililis: o CONCLUSIONS
mode]

This paper suggests that the overall level of environmen-
* ta} pollution from TDI and MDI is very low. Emission
leveis are low and spillages of MDI or TDI are usually
localized. and the diisocyanates very largely converted to
materials which are chemically and biologically inert.
There 15, however, scope for further reductions of emissions
or spillages. especially by those users who do not observe
rigorous procedures for handling TDI and MDL

"~ When viewed in their entirety the investigations cited
above provide an insight into the probable effects of MDI
and TDI in the environment. The evidence indicates that
"+ the ecological impact is likely to be slight, and reversiblie.
However, it is recognized that there are limitations to the
reported studies of environmental effects. There are many
difficuities inherent in- the extrapolation from model
systems to actual cases; also there are limitations to ana-
Irtical techniques. Accordingly, the III continues its
Fesearches in this field in the interests of man and the en-
vironment,

*
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M AT E R IA L SAFETY DATA SHEET

Product Code: 92097 Page:
PRODUCT NAME: VORANATE (R) T-80 TYPE I TOLUENE DITSOCYANATE

Effective Date: 10/06/88 Date Printed: 10/07/88 MSDS:000609

1. INGREDIENTS: (% w/w, unless otherwise noted)

Toluene-2,k-diisocyanate (TDI) CAS# 000584-8L4-9 80%
Toluene-2,6-diisocyanate CAS# 000091-08-7 20%

This document is prepared pursuant to the OSHA Hazard

Communication Standard (29 CFR 1910. 1200) . In addition, other
substances not 'Hazardous' per this 0SHA Standard may be listed.

Where proprietary ingredient shows, the identity may be made
available as provided in this standard.

2. PHYSICAL DATA:

BOILING POINT: 250C (482F)

VAP PRESS: 0.01 mmHg @ 20C

VAP DENSITY: 6.0

SOL. IN WATER: Insoluble

SP. GRAVITY: 1.22 @ 25/15.5¢C

APPEARANCE: Water white to pale yellow liquid.
0DOR: Sharp pungent odor.

3. FIRE AND EXPLOSION HAZARD DATA:

FLASH POINT: 127C (260F)
METHOD USED: PMCC, ASTM D-93

FLAMMABLE LIMITS
LFL: Not determined
UFL: Not determined

EXTINGUISHING MEDIA: Carbon dioxide, dry chemical, or foam.
If water is used, it should be in very large quantity.

The reaction between water and hot isocyanate may be vigorous.
o

FIRE & EXPLOSION HAZARDS: Down-wind personnel must be evacuated.

(Continued on Page 2)
k, (R) Indicates a Trademark of The Dow Chemical Company

* An Operating Unit of The Dow Chemical Company

Dow Chem1ca] U S Ax Midland, MI 48674 Emergency Phone: 517-636-4400
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.. MATERIAL SAFETY DATA SHEET

t \ Dow Chemical U.S.A.* Midland, MI 48674 Emergency Phone: 517-636-4400
Product Code: 92097 Page: 2
PRODUCT NAME: VORANATE (R) T-80 TYPE I TOLUENE DIISOCYANATE

Effective Date: 10/06/88 Date Printed: 10/07/88 MSDS : 000609

3. FIRE AND EXPLOSION HAZARD DATA: (CONTINUED)

Do not reseal contaminated containers since pressure build-up
may cause rupture. Fire point: 146C (295F).

FIRE-FIGHTING EQUIPMENT: People who are fighting isocyanate fires
must be protected against nitrogen oxide fumes and isocyanate
vapors by wearing positive pressure self~contained breathing
apparatus and full protective clothing.

4. REACTIVITY DATA:

STABILITY: (CONDITIONS TO AVOID) Stable when stored under
recommended storage conditions. Store in a dry place at
temperatures between 18-41C (65-105F) .

INCOMPATIBILITY: (SPECIFIC MATERIALS TO AVOID) Water, acid,
base, alcohols, metal compounds, surface active materials.
Avoid water as it reacts to form heat, C02 and insoluble urea.
The combined effect of the C02 and heat can produce enough
pressure to rupture a closed container.

HAZARDQUS DECOMPOSITION PRODUCTS: Isocyanate vapor and mist,
carbon dioxide, carbon monoxide, nitrogen oxides and traces of
hydrogen cyanide.

HAZARDOUS POLYMERIZATION: May occur with incompatible reactants,
especially strong bases, water or temperatures over 41C (105F).

5. ENVIRONMENTAL AND DISPOSAL INFORMATION:

ACTION TO TAKE FOR SPILLS/LEAKS:

Evacuate and ventilate spill area, dike spill to prevent entry
into water system, wear full protective equipment including
respiratory equipment during clean up.

*
Major spill: Call Dow Chemical U.S.A. (k09) 238-2112. |If

(%v (Continued on Page 3)
.(R) Indicates a Trademark of The Dow Chemical Company

* An Operating Unit of The Dow Chemical Company
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-+ MATERIAL SAFETY DATA SHEET

~ Dow Chemical U.S.A.* Midland, MI 48674 Emergency Phone: 517-636-4400
Product Code: 92097 Page: 3

PRODUCT NAME: VORANATE (R) T-80 TYPE I TOLUENE DIISOCYANATE

Effective Date: 10/06/88 Date Printed: 10/07/88 - MSDS : 000609

5. ENVIRONMENTAL AND DISPOSAL INFORMATION: (CONTINUED)

transportation spill involved call CHEMTREC (800) 424-9300. |If
temporary control of isocyanate vapor is required a blanket of

protein foam (available at most fire departments) may be placed
over the spill. Large quantities may be pumped into closed but
not sealed containers for disposal.

Minor spill: Absorb the isocyanate with sawdust or other
absorbent and shovel into open top containers. Do not make
pressure tight. Transport to a well-ventilated area (outside)
and treat with neutralizing solution consisting of a mixture of
water and 3-8% concentrated ammonium hydroxide or 5-10% sodium
carbonate. Add about 10 parts of neutralizer per part of
isocyanate with mixing. Allow to stand for 48 hours letting
evolved carbon dioxide to escape.

Clean-up: Decontaminate floor using water/ammonia solution with
1-2% added detergent letting stand over affected area for at
least 10 minutes. Cover mops and brooms used for this with
plastic and dispose properly (often by incineration).

DISPOSAL METHOD: Follow all federal, state and local regulations.
Liquids are usually incinerated in a proper facility. Solids
are usually also incinerated or landfilled. Empty drums should
be filled with water. Let drum stand unsealed for L8 hours.
Before disposal drums should be drained, triple rinsed, and
holed to prevent reuse. Dispose of drain and rinse fluid
according to federal, state and local laws and regulations. The
most commonly accepted method is in an approved wastewater
treatment facility. Drums should be disposed of in accordance
with federal, state and local laws and regulations. Commonly
accepted methods for disposal of plastic drums are disposal in
an approved landfill after shredding or incineration in an
approved industrial incinerator or other appropriate incinerator
facility. Steel drums are commonly disposed in an approved
landfill after crushing or in accordance with other approved

procedures.
-

L (Continued on Page b)
“ (R} Indicates a Trademark of The Dow Chemical Company

% An Operating Unit of The Dow Chemical Company
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MATEREAL SAFETY DATA SHEET

~ Dow Chemical U.S.A.* Midland, MI 48674 Emergency Phone: 517-636-4400

Product Code: 92097 Page: 4

PRODUCT NAME: VORANATE (R) T-80 TYPE I TOLUENE DIISOCYANATE

Effective Date: 10/06/88 Date Printed: 10/07/88 . MSDS : 000609

(Continued on Page 5)
(R} Indicates a Trademark of The Dow Chemical Company

HEALTH HAZARD DATA:

EYE: May cause pain, severe eye irritation and moderate corneal
injury. Vapors may irritate eyes.

SKIN CONTACT: Prolonged or repeated exposure may cause severe
irritation, even a burn. Skin contact may result in allergic
reaction even though it is not expected to result in
absorption of amounts sufficient to cause other adverse effects.

SKIN ABSORPTION: The LD50 for skin absorption in rabbits is
>9400 mg/kg.

INGESTION: Single dose oral toxicity is low. The oral LD50 for

rats is 5800 mg/kg. Ingestion may cause gastrointestinal
irritation or ulceration.

INHALATION: Excessive vapor concentrations are attainable and
could be hazardous on single exposure. Single and repeated
excessive exposure may cause severe irrijtation to upper
respiratory tract and lungs (choking sensation, chest
tightness), respiratory sensitization, decreased ventilatory
capacity, liver effects, cholinesterase depression, gastro-
intestinal distress and/or neurologic disorders. The 4-hour
LC50 for TD! for rats is 13.9 ppm.

SYSTEMIC & OTHER EFFECTS: Based on available data, repeated
exposures are not anticipated to cause any additional signifi-
cant adverse effects. For hazard communication purposes under
OSHA standard 29 CFR Part 1910.1200, this chemicai is listed as
a potential carcinogen by Nat'l. Tox. Program and |ARC. An oral
study in which high doses of TD| were reported to cause cancer
in animals has been found to contain numerous deficiencies which
compromise the validity of the study. TD! did not cause cancer
in laboratory animals exposed by inhalation, the most likely
route of exposure. Birth defects are unlikely. Exposures
having no effect on the mother should have no effect on the
fetus. Did not cause birth defects in animals; other effects
were seen in the fetus only at doses which caused toxic effects
to the mother. Results of in vitro ("test tube'") mutagenicity

* An Operating Unit of The Dow Chemical Company
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Product Code: 92097 Page: 5
PRODUCT NAME: VORANATE (R) T-80 TYPE I TOLUENE DIISOCYANATE |

Effective Date: 10/06/88 Date Printed: 10/07/88 MSDS: 000609

| 6. HEALTH HAZARD DATA: (CONTINUED)

tests have been inconclusive.

7. FIRST AID:

EYES: Irrigate with flowing water immediately and continuously
for 15 minutes. Consult medical personnel.

SKIN: In case of contact, immediately flush skin with plenty of
water for at least 15 minutes while removing contaminated
clothing and shoes. Call 3 physician if irritation persists.
Wash clothing before reuse. Destroy contaminated shoes.

INGESTION: Do not induce vomiting. Call a physician and/or
transport to emergency facility immediately.

INHALATION: Remove to fresh air. |If not breathing, give mouth-

to-mouth resuscitation. |If breathing is difficult, give oxygen.
Call a physician.

NOTE TO PHYSICIAN: May cause tissue destruction leading to
stricture. |If lavage is performed, suggest endotracheal and/or
esophagoscopic control. |If burn is present, treat as any
thermal burn, after decontamination. No specific antidote.
Supportive care. Treatment based on judgment of the physician
in response to reactions of the patient. The manifestations of
the respiratory symptoms, including pulmonary edema, resulting
from acute exposure may be delayed. May cause respiratory
sensitization. Cholinesterase inhibition has been noted

in human exposure but is not of benefit in determining exposure
and is not correlated with signs of exposure.

i, (Continued on Page 6)
i (R) Indicates a Trademark .of The Dow Chemical Company

* An Operating Unit of The Dow Chemical Company
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Dow Chemical U.S.A.* Midland, MI 48674 Emergency Phone: 517-636-4400

Product Code: 92097 Page: 6
PRCDUCT NAME: VORANATE (R) T-80 TYPE I TOLUENE DIISOCYANATE

Effective Date: 10/06/88 Date Printed: 10/07/88 MSDS:000609

8. HANDLING PRECAUTIONS: =

EXPOSURE GUIDELINE(S): OSHA PEL is 0.02 ppm as a ceiling limit
for toluene 2,4-diisocyanate. ACGIH TLV is 0.005 ppm; 0.02 ppm
STEL for toluene 2,b~diisocyanate. Dow !ndustrial Hygiene
Guide is 0.02 ppm as a ceiling limit for toluene diisocyanate.

VENTILATION: Provide general and/or local exhaust ventilation to
control airborne levels below the exposure guidelines.

RESPIRATORY PROTECTION: Atmospheric leveis should be maintained
below the exposure guideline. When respiratory protection is
required for certain operations, use an approved supplied-air
respirator. For emergency and other conditions where the
exposure guideline may be greatly exceeded, use an approved
positive-pressure self-contained breathing apparatus.

SKIN PROTECTION: Use protective clothing impervious to this
material. Selection of specific jtems such as glioves, boots,
apron, or full-body suit will depend on operation. Remove
contaminated clothing immediately, wash skin area wijth soap and
water, and launder clothing before reuse. Safety shower should
be located in immediate work area.

EYE PROTECTION: Use chemical goggies. If vapor exposure causes
eye irritation, use a full-face, supplied-air respirator. Eye
wash fountain should be located in immediate work area.

S. ADDITIONAL INFORMATION:
REGULATORY REQUIREMENTS:

SARA HAZARD CATEGORY: This product has been reviewed
according to the EPA 'Hazard Categories' promulgated under
Sections 317 and 312 of the Superfund Amendment and
Reauthorization Act of 1986 (SARA Title 111) and is

considered, under applicable definitions, to meet the
following categories:

(Continued on Page 7)

'“+ (R) Indicates a Trademark of The Dow Chemical Company

* An Operating Unit of The Dow Chemical Company
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" Dow Chemical U.S.A.* Midland, MI 48674 Emergency Phone: 517-636-4400

Product Code: 92097 Page: 7
PRODUCT NAME: VORANATE (R) T-80 TYPE I TOLUENE DIISOCYANATE

Effective Date: 10/06/88 Date Printed: 10/07/88 MSDS:000609

S. ADDITIONAL INFORMATION: (CONTINUED)

An immediate health hazard
A delayed health hazard
A reactive hazard

SPECIAL PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: Warning
properties of this material (irritation of eyes, nose and
throat) not adequate to prevent chronic overexposure from
inhalation. This material can produce asthmatic sensitization
upon either single inhalation exposure to a relatively high
concentration or upon repeated inhalatjon exposure to lower
concentrations. Exposures to vapors of heated TD! can be
extremely dangerous. (Have TD| neutralizer available for
spiils.)

MSDS STATUS: Revised Sectijon 3, 5, 6 and 7.

4

(R) Indicates a Trademark of The Dow Chemical Company
The Information Herein Is Gjven In Good Fajth, But No Warranty,
Express Or Implied, Is Made. Consult The Dow Chemical Company

For Further Information.

* An QOperating Unit of The Dow Chemical Company



DATA SHEET

100 Cherry Hill Road, Parsippany, New Jersey 07054, (201} 316-3000

HMIS: H4

R'ATERIAL SAFETY | BASF Corporation Chemicals Division

F1 R1

PRODUCT NUMBER: 585621

LUPRANATE* T8O-Type 1

TRADE NAME: LUPRANATE* T80-Type 1

CHEMICAL NAME:

Toluene Diisocyanate

SYNONYMS:

TDI; Tolylene Diisocyanate

FORMULA:

CH;C‘HJ {NCO}:

CHEMICAL FAMILY: Aromatic Isocyanates

MOL. WGT.: 174.18

'SARA Title III Sect. 313: Listed.
A1l components are in TSCA inventory.

COMPONENT CAS NO. % PEL/TLV - SOURCE
LUPRANATE* T80-Type 1 100 Not established
Contains:
2,4 Toluene Diisocyanate 584-84-9 80 0.005 ppm, ACGIH
0.02 ppm STEL, ACGIH
0.02 ppm Ceiling, OSHA
2,8 Toluene Diisocyanate 91-08-7 20

BOILING/MELTING POINT @760 mm Hg: 484°F/ N/A

pH: N/A

VAPOR PRESSURE mm Hg ©20 C:

0.025

Vapor Density

(Air=1): 8.0

SPECIFIC GRAVITY OR BULK DENSITY: 1.22

Freezing Point:

51.8-53.6°F

SOLUBILITY IN WATER:

Water reacts

APPEARANCE ;

Colorless liquid

ODOR: Pungent

FLASH POINT (TEST METHOD):

270°F TAG Dpen Cup

AUTOIGNITION TEMP: >620°F

FLAMMABILITY LIMITS IN AIR (% BY VOL)

LOWER: 0.9%

UPPER: 9.5%

isocyanate vapors.

EXTINGUISHING Use water fog, foam or C02 extinguishing media.

MEDIUM

SPECIAL Personnel engaged in fighting isocyanate fires must be
;éggggg:;éNG protected against nitrogen dioxide fumes as well as

Firefighters must wear self-contained

MAZARDS

UNUSUAL FIRE
AND EXPLOSION

breathing apparatus and turnout gear.
Avoid water contamination in closed containers or conf { ned
areas; carbon dioxide gas is generated.

EMERGE

CHEMTREC 800-424-3300

201-316-3000

THIS NUMBER IS AVAILABLE DAYS, NIGHTS, WEEKENDS,AND HOLIDAYS

DP102 12/87
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Y "‘PRODL'JCT NUMBER: sgsg214 LUPRANATE* T80-Type 1

TOXICOLOGICAL TEST DATA: RESULT: ] l
LUPRANATE* T80-Type 1

2,4 Toluene Diisocyanate Severe eye and skin
=T irritant, sensitizer
Rat, Oral LDSO ’ 5.8 g/kg.

Mouse, Inhalation LCS0 10 ppm/4H

EFFECTS OF OVEREXPOSURE:

The primary routes of exposure to this material are eye or skin contact, and
inhalation.

Inhalation of the vapors causes severe irritation to lungs, and pulmonary
edema can occur after a serious vapor exposure. Liquid contact causes serious
skin and eye burns. Pulmonary sensitization can occur in some individuals
teading to asthma-type spasms of the bronchial tubes and difficulty in
breathing. Preclude from exposure those individuals having a history of
respiratory illness, asthmatic conditions, eye damage or TDI sensitization.
Recent studies indicate that overexposure may be associated with chronic lung
impairment. 1In a National Toxicology Program (NTP) study, TDI was
carcinogenic when given orally to rats and mice at maximum tolerated doses.
TDI was not carcinogenic to rats in a two-year inhalation study. Based on the
results of the oral study, TDI was included in the NTP Annual Report on
Carcinogens,

FIRST AID PROCEDURES:

Existing mecical conditions aggravated by exposure to this material:
Puimonary disorders,

Eyes-Immediately wash eyes with running water for 15 minutes.

Get immediate medical attention.
- Skin-Wash affected areas with water while removing contaminated

clothing. Get immediate medical attention. Launder
contaminated clothing before reuse.

Ingestion-If swallowed, DD NOT INDUCE VOMITING. Dilute with water
or milk and get immediate medical attention. Never give fluids or
induce vomiting if the victim {s unconscious or having convulsions.

Inhalation-Move to fresh air. Aid in breathing, if necessary, and get
immediate medical attention.

_ | STABILITY: Stable.
CONDITIONS TO AVOID: Avoid temperatures >40°C for extended periods of time.
CHEMICAL INCOMPATIBILITY: Water, basic compounds, alcohols, acids, amines.
HAZARDOUS DECOMPOSITION PRODUCTS: TDI vapors, NOx, €O and HCN. .
HAZARDOUS POLYMERIZATION: May occur. Avoid contamination with moisture

. CONDITIONS TO AVOID: and other products that react with isocyanates.
CORROSIVE TO METAL: No OXIDIZER: No

RG
RESPIRATORY PROTECTION:
NIOSH/MSHA approved respiratory equipment for transfer operations or escape,
Self-contained breathing apparatus if the P.E.L. is exceeded, or {n
confined areas or if a leak occurs.

EYE PROTECTION: Wear f{tted goggles or face shield and safety glasses.

PROTECTIVE CLOTHING: Rubber gloves, coveralls, boots and rubber apron which
must be cleaned after each use. Hardhat for head protection.

VENTILATION: Use jocal exhaust wherever vapors are generated.

- | OTHER:  Maintain work area below P.E.L. Vented vapors should ba scrubbed through
. carbon filters or other similarly effective medias. '
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PRODUCT NUMBER: sass21 LUPRANATE* 780-Type 1

. SECTION VIl - ENVIRONMENTAL DATA
ENVIRONMENTAL TOXICITY DATA:
- Aquatic toxicity rating: TLm 96: 10 ppm - 1 ppm.

SPILL AND LEAK PROCEDURES:

LUPRANATE* T80 is a RCRA-regulated product. Wear protective clothing,
evacuate all not involved in the cleanup. For minor spills, absorb with
absorbent and containerize into open top drums. Decontaminate spill area with
a mixture of 90% water, 8% concentrated ammonia and 2% detergent.

HAZARDOUS SUBSTANCE SUPERFUND: Yes RQ (lbsk 100
WASTE DISPOSAL METHOD:

Dispose of waste in a RCRA-permitted factlity.
Incinerate or landfill {n a RCRA-permitted facility.

HAZARDOUS WASTE 40CFR261: Yes HAZARDOUS WASTE NUMBER:U 223
CONTAINER DISPOSAL: |

Containers should be neutralized with liquid decontaminant. Empty containers,
containing less than 1" of residue, may be landfilled. If containers are not -
empty, they must be disposed as a hazardous waste in a RCRA-1icensed facility.

D.O.T. PROPER SHIPPING NAME (49CFR172.101-102) | HAZARDOUS SUBSTANCE
(49CFR CERCLA LIST)

Toluene Diisocyanate

Yes
. .| REPORTABLE QUANTITY (RQ) 400 1
D.O.T. HAZARD CLASSIFICATION (CFR172.101-102)
PRIMARY SECONDARY
Poison B
D.O.T. LABELS REQUIRED (49CFR172.101-102) |D.O.T. PLACARDS POISON CONSTITUENT
REQUIRED {CFR172.504) | (49CFR172.203(K))
Poison BULK ONLY
4 Poison-2078

BILL OF LADING DESCRIPTION

Toluene Dijsocyanate-Poison B-UN 2078 RQ 100 1bs.
*=x Placarded: POISON *xx

CC NO. 150 UN/NA CODE2078
DATE PREPARED: 4 / 17 7 86 UPDATED: "5 / 168 / 88

WHILE BASF CORPORATION BELIEVES THE DATA SET FORTH HEREIN ARE ACCURATE
AS OF THE DATE HEREOF, BASF CORPORATION MAKES NO WARRANTY WITH RESPECT
THERETO AND EXPRESSLY DISCLAIMS ALL LIABILITY FOR RELIANCE THEREON.
SUCH DATA ARE OFFERED SOLELY FOR YOUR CONSIDERATION, INVESTIGATION,

AND VERIFICATION.

r e —————————
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! * PRODUCT NUMBER: 585821 LUPRANATE= T80-Type 1

>

'SECTION X - PRODUCT LABEL

LUPRANATE* T80-Type 1

DANGER: POISON

HARMFUL IF INHALED.

CONTACT WITH EYES AND SKIN RESULTS IN SERIOUS BURNS. INMALATION IF VAPORS
CAUSES SEVERE IRRITATION TO LUNGS. PULMONARY EDEMA MAY OCCUR. PULMINARY SENSI-
TIZATION CAN OCCUR IN SOME INDIVIDUALS, LEADING TU ASTHMA-TYPE SPASMS OF THE
BRONCHIAL TUBES AND DIFFICULTY IN BREATHING., INDIVIDUALS WITH A HISTORY OF
RESPIRATORY ILLNESS, ASTHMATIC CONDITIONS, EYE DAMAGE OR TDI SENSITIZATION
SHOULD NOT BE EXPOSED TO THIS PRODUCT.

IN AN NTP STUDY, TDI WAS CARCINOGENIC TO RODENTS GIVEN HIGH ORAL DOSES

AND IS INCLUDED IN THE NTP ANNUAL REPORT ON CARCINOGENS. TDI WAS NOT
CARCINOCGENIC TO RATS IN A TWO-YEAR INHALATION STUDY.

Use with local exhaust. Wear an approved respirator or self-contained
breathing apparatis, fitted goggles or face shield and safety glasses, rubber
gloves, coveralls, boots, apron and other protective clothing as necessary to
prevent contact. ¢

FIRST AID:

Eyes-lmmediately wash eyes with running water for 15 minutes.
Get immecdiate medical attention.

Skin-Wash affected areas with water while removing contaminated
clothing. Get immediate medical attention. Launder !
contaminated clothing before reuse.

Ingestion-If swallowed, DO NOT INDUCE VOMITING. Dilute with water

or milk and get immediate medical attention. Never give fluids or

induce vomiting if the victim is unconscious or having convulsjons.

Inhalation-Move to fresh air. Aid in breathing, if necessary, and get
immediate medical attention.

HANDLING AND STORAGE: Keep containers closed and store in a well-ventilated ,
place. Qutage of container should be filled with dry inert gas at atmospheric
pressure to aveid reaction with moisture. Contamination by moisture or basic
compounds can cause dangerous pressure buildup in closed container. Store

Store above B0 F to prevent freezing and isomer separation. If solidified,

do not exceed 95 F while thawing to prevent discoloration. Mix before using.

IN CASE OF SPILLS OR LEAKS: Material is a RCRA-regulated product. Spills
should be contained, absorbed and placed in suitable cantainers for dispesal
in a RCRA-licensed facility.

L

IN CASE OF FIRE: Use water fog, foam or CD2 extinguishing media.
Firefighters should be equipped with self-contained breathing apparatus and

A turnout gear for protection against TDI vapors and toxic decomposition
products. '
EMPTY CONTAINERS: All labeled precautions must be observed when handling,
storing and transporting empty containers due te product residues. Do not
Feuse this container unless it is professionally cleaned and reconditioned.
DISPOSAL: Spilled material, unused contents and empty containers must be
disposed of in accordance with local, state and federal regulations. Refer
to our Material Safety Data Sheet for specific disposal instructions.
IN CASE OF CHEMICAL EMERGENCY: Call CHEMTREC day or night for assistance and
information concerning spilled material, fire, exposure and other chemical
accidents 800-424-9300.
ATTENTION: This product is seld solely for use by industrial institutions.
Refer to our Technical Bulletin and Material Safety Data Sheet regarding
safety, usage, applications, hazards, procedures and disposal of this product.
Consult your supervisor for additional information.
FOR INDUSTRY USE ONLY.
CAS No.: 584-84-9; 91-08-7.
Proper Shipping Name: Toluene Diisocyanate, Paison B - UN 2078 RQ
Made in USA.
Polymers
0488
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N
Lo 5&“ MATERIAL SAFETY DATA SHEET
| 2290
. IC1 Polyurethanes Group
Witmington, Delaware 19897 " -
Phone (302) 575-3000 (24 Hours) ev.:

Date: 08/04/87

SECTION 1 NAME & HAZARD SUMMARY
Material name:
RUBINATE TDI

Hazard summary (as defined by OSHA Hazard Communication Standard, 29 CFR 1910.1200):
Physical hazards: Unstable

Health hazards: Inhalation (TLV), irritant (skin, mucous membranes, skin
sensitizer), corrosive (eye), harmful (respiratory sensitizer, lung injury)

Read the entire MSDS for a more thorough evaluation of the hazards.

SECTION 2 INGREDIENTS 2 TLV _(ACGIH)
Toluene diisocyanate, 2,4-isomer (CAS 584-84-9) [ca 80| 0.005 ppm
Toluene diisocyanate, 2,6-isomer (CAS 91-08-7) |ca 20| Not listed

| l

l l

| |
Ingredients not precisely identified are proprietary or nonhazardous. All ingredients
appear on the EPA TSCA Inventory. Values are not product specifications. gt =
greater than, lt = less than, ca = approximately

SECTION 3 PHVYSICAL DATA
Eoiling point: 4840F, 2510¢
Vaper pressure (mmHg at 20°C): 0.02
Vapor density (air = 1): 6.0
Solubility in water: Reacts
pE: Kot applicable
Specific gravity: 1.22
~ Velatile by volure: Negligible
Appearance and odor: Clear colorless liquid with sharp pungent odor

SECTION & FIRE AND EXPLOSION EAZARD DATA
Flash point (and method): 2709F, 132.2°C (open cup)
Autoignition temp.: No data
Tlemmzble limits (STF): 0.¢ - 9.57

Extinguishing media:
Dry chemical, foam, carbon dioxide, halon 1211. If water is used, use very large
quantities. The reaction between water and hot isocyanate may be vigorous.

Special fire fighting protective equipment:
Self-contained breathing apparatus with full facepiece and protective clothing.

Unusual fire and explosion hazards:

Water contamination will produce carbon dioxide. Do not reseal contaminated
coentainers zs pressure buildup may rupture them.

ICl Polyurethanes Group is a division of ICI Americas Inc.




HATERIAL SAFETY DATA SHEET (continued)

SECTION 5 REACTIVITY DATA
Stability: ‘
Stable under normal conditions.

RUBINATE TDI

Incompatibility (materials to avoid):
This product will react with any materials containing active hydrogens, such as
water, alcohol, ammonia, amines, alkalies. The reaction with water is very slow
below 50°C but is accelerated at higher temperatures and in the presence of
alkalies, tertiary amines, and metal compounds. Some reactions can be violent.

Hazardous decomposition products:

Combustion products: Carbon dioxide, carbon monoxide, nitrogen oxides, traces of
hydrogen cyanide.

Hazardous polymerization:
May occur. High temperatures and the presence of alkalies, tertiary amines, and
metal compounds will accelerate polymerization. The heat from the polymerization

reaction can potentially lead to ignition. Possible evolution of carbon dioxide gas
may rupture closed containers.

SECTION 6 HEALTH HAZARD ASSESSMENT
General:

The health hazard assessment is based on information from the scientific literature.

Ingestion:

The acute oral LDsp in rat is reported to be 5.8 g/kg. Relative to other materials, =
single dose of this product is practically nontoxic by ingestion. Irritation of the
mouth, pharynx, esophagus and stomach can develop following ingestion.

Eye contact:

This material is reported to induce chemical burns in rabbit eye studies; a similar
degree of eye injury will probably develop after contact with human eyes.

Skin contact:
This material is reported to be severely irritating in rabbit dermal irritation

studies and will probably irritate human skin. Dermatitis and skin sensitization can
develop after repeated and/or prolonged contact with human skin.

Skin absorption:

The acute dermal LDsy in rabbit is reported to be above 16 g/kg. Systemically toxic
concentrations will probably not be absorbed through human skin.

Inhalation:

TDI vapors are easily generated and are lethal to rats via inhalation at
concentrations below 10 ppm. A no effect level for rats of about 0.1 ppm was
determined from a subacute study. This and other data indicate the vapors and
aerosols of TDI are highly toxic relative to the vapors of other compounds. Vapors
and aerosols of TDI strongly irritate the upper and lower respiratory tract. Human
experience indicates that TDI will induce an asthma-like respiratory sensitization in
some individuals. If applications which involve spraying (e.g. aerosols and mists) o:
if elevated temperatures are used, even higher vapor concentrations may result and
introduce a greater degree of risk of inhalation injury.




MATERIAL SAFETY DATA SHEET (continued)

RUBINATE TDI

SECTION 6 HEALTH HAZARD ASSESSMENT (continued)
Inhalation (continued):

Rat and mouse toxicity and carcinogenicity studies were conducted with two years
of inhalation exposure to vapors of TDI at concentrations of 0.05 and 0.15 ppm. No
indication of carcinogenic effect was observed. However, mice exposed to 0.15 ppm
for two years showed reduced weight gain and signs of irritation in the upper and

lower respiratory tract. No other effect of toxicological significance was
observed.

Other effects of overexposure:

Vapors and aerosols can irritate eyes, skin, and upper respiratory tract resulting
in sinusitis, bronchitis, and wheezing; irritation to the lower respiratory tract
(pulmonary edema) can also be induced. Allergic respiratory responses can occur in
sensitized individuals. There are two studies which allege that workers exposed to
TDI at or near the current TLV have experienced impaired ventilatory capacities.
These findings have not been independently substantiated.

The National Toxicology Program (NTP) 4th Annual Report on Carcinogens (1985)
lists TDI as a substance that may reasonably be anticipated to be a carcinogen based
on a2 NTP Technical Report. 1In the cited study, laboratory animals gavaged TDI in

corn oil developed cancer. 1In our view, the inhalation study is of more potential
biological relevance to man.

First aid procedures:

Skin: Remove contaminated clothing and footwear. Wash material off the skin with
plenty of soap and water. Get medical attention. Wash contaminated clothing and
decontaminate footwear before reuse.

Eyes: Immediately flush with plenty of water for at least 15 minutes and have eyes
examined and treated by medical personnel.

Ingestion: DO NOT induce vomiting. Give one or two glasses of water to drink and

refer victim to medical personnel. (Never give anything by mouth to an unconscious
person.)

Inhalatiorn: Remove victim to fresh air. If not breathing, give artificial
respiration, preferably mouth-to-mouth. If breathing is labored, give oxygen.
Consult medical personnel. .

Note to Physician: Probable mucosal damage may contraindicate the use of gastric
lavage following ingestion.

SECTION 7 _SPILL OR LEAK PROCEDURES
Steps to be taken in case material is released or spilled:

Wear skin, eye and respiratory protection during cleanup. Soak up liquid with
absorbent and shovel into waste container. Cover container, but do not seal, and
remove from work area. Prepare a decontamination solution of 0.2-0.5% liquid
detergent and 3-82 concentrated ammonium hydroxide in water (5-10% sodium carbonate
may be used in place of the ammonium hydroxide solution). 1In very cold situations, a
mixture of isopropanol and perchlorcethylene can be used. Treat the spill area with
decontamination solution, using about 10 parts of the solution for each part of the
spill, and allow it to react for at least 10 minutes. Carbon dioxide will be evolved,
leaving insoluble polyureas.

For major transportation spills, call Chemtrec (Chemical Transportation Emergency
Center), (800) 424-9300.




MATERIAL SAFETY DATA SHEET (continued)

S RUBINATE TDI
SECTION 7 SPILL OR LEAK PROCEDURES (continued)
Disposal method:

Slowly stir the isocyanate into the decontamination solution described above, using
10 parts of solution for each part of isocyanate. Let stand for 48 hours, allowing
the evolved carbon dioxide to vent away. Neutralize the waste. If all the TDI .
material has been decontaminated, then neither the liquid nor the solid portions of
waste are hazardous wastes under RCRA 40 CFR 261.

Container disposal:

Drums m:st he decontaminated in properly ventilated areas by perscnnel protected

from the inhalation hazards of isocyanate vapors.

1. Fill drum with decontamination solution described above, making sure all
contaminated areas are in contact with the decontamination solution.

2. Leave drum soaking unsealed for 48 hours.

3. Drain liquid decontaminant into storage container. Decontamination solution can
be used several times. Neutralize spirit decontaminatior solution and dispose of
in a sewer serviced by a wastewater treatment facility. Triple rinse empty
container and pour rinse solution into drain or sewer serviced by a wastewater
treatment facility.

4. Puncture or otherwise destroy container before disposal.

SECTION 8 SPECIAL PROTECTION INFORMATION
TLV® or suggested control value:
The ACGIH TLV is 0.00S ppm, 0.02 ppm ceiling. NIOSH recommends 0.005 ppm TWA and
0.02 ppm STEL (Short Term Exposure Limit). The OSHA PEL is 0.02 ppm.

The control values do not apply to sensitized individuals. Sensitized individuals
should be removed from further exposure.

Ventilation:
Use local exhaust to keep exposures to a minimum.

Respiratory protection (specify type): ,
1f necessary, use a MSHA-NIOSH approved positive pressure supplied air respirator with

a full face piece. For emergencies use a positive pressure self-contained breathing
apparatus.

Protective clothing:

Take all precautions to prevent skin contact. Use impervious gloves, arm covers and
apron. Additional protection, such as full body suit and boots, may be required
depending on conditions.

Eye protection:
Chemical tight goggles and full faceshield.

Other protective equipment:
Eyewash station and safety shower in work area.




MATERIAL SAFETY DATA SHEET (continued)
RUBINATE TDI

SECTION 9 SPECIAL PRECAUTIONS OR OTHER COMMENTS
Precautions to be taken in handling or storing:
Prevent skin and eye contact. Observe TLV limitatioms. Avoid breathing vapors or
aerosols. A sensitized individual should not be exposed to the product which caused

the sensitization. Store in tightly sealed containers to protect from atmospheric

moisture., Provide a dry nitrogen pad if stored in bulk. Store at a temperature of
60-100°F.

The information herein is given in good faith
but no warranty, expressed or implied, is made.
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Valmont Industrial Park
West Hazleton, Pennsylvania 18201
1717) 455-4931

Document Processing Center

Office of Toxic Substances, TS-790
U.S. Environmental Protection Agency
401 M Street, SW

Washington, DC 20460

Attn: CAIR Reporting Office
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